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Description 



The present invention concerns new antibiotic substances denominated antibiotic A 40926 N-a 
ylaminoglucuronyl aglycon complex AB, antibiotic A 40926 N-acylaminoglucuronyl aglycon factor . 
5 antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B, antibiotic A 40926 N-acylaminoglucuron 
aglycon factor B 0 , antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Br, antibiotic A 40926 aglycc 
and the addition salts thereof, a process for their preparation starting from antibiotic A 40926 complex or 
factor thereof, and their use in the treatment of infectious diseases involving microorganisms susceptible 
them. 

70 Antibiotic A 40926 complex and its factors are antibiotic substances active against gram posith 
bacteria and Neisseriae strains, which are produced by strains of Actinomadura . 

An A 40926 producing strain of Actinomadura genus has been deposited on June 8, 1984 wr 
American Type Culture Collection (ATCC) • 12301 Parklawn Drive, Rockville, Maryland 20852, U.SA undi 
the provisions of the Budapest Treaty. 

75 Antibiotic A 40926 and its factors, as well as the producing microorganism and the process for the 
preparation, have been disclosed in European Patent Application Publication No. 177882. On the basis « 
the physico-chemical data and by reference to the structure of known antibiotic substances, the foilowir 
formula can be attributed to the A 40926 factors (the numbering is analogous to that proposed by . 
Williams in J ACS., 106, 4895-4902 (1984)): 

20 




wherein 

A represents a N-(Ct i-Ci2)acy)amino glucuronyl group and 
40 B represents a mannosyl or acetylmannosyl group. 

More particularly, antibiotic A 40926 factor A Is the compound of the above formula wherein 
represents undecanoylaminoglucuronyl and B represents mannosyl, antibiotic A 40926 factor Bo is th 
compound of the above formula wherein A represents isododecanoylaminoglucuronyl and B repr serr 
mannosyl and antibiotic A 40926 factor Bi is the compound of the above formula I wherein A represen 
45 dodecanoylaminogiucuronyl and B represents mannosyl 

Antibiotic A 40926 factor PA and factor PB differ from the corresponding factors A and B in that tr 
mannose unit is replaced by an acetyl*mannose unit 

Antibiotic A 40926 is a complex antimicrobial substance; five of its components have been isolated an 
identified as factor PA, PB, A, B and Bo. 
50 Antibiotic A 40926 factors PA and PB, at least under certain fermentation conditions, are the ma 
antibiotic products of the A 40926 producing microorganism. 

Antibiotic A 40926 factors A and B are mainly transformation products of antibiotic A 40926 factor P 
and factor PB r spectively, and are often already present in the fermentation broth. 

It has been found that antibiotic A 40926 factor PA can be transformed into antibiotic A 40926 factor 
55 and antibiotic A 40926 factor PB can be transformed into antibiotic A 40926 factor B under basic condition; 
As a consequenc , when the fermentation broth, or an antibiotic A 40926 containing extract « 
concentrate thereof, is allowed to stand for a certain time under basic conditions ( .g. aqu ous solution of 
nucleophilic base, at a pH >9 overnight,) an antibiotic A 40926 complex will be obtained which is nriche 
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in antibiotic A 40926 factor A and factor B. 

In th present description and claims "antibiotic A 40926 N-acylaminoglucuronyl aglycons" refers to 
antibiotic A 40926 N-acyiaminoglucuronyl aglycon complex AB and/or single factor thereof, I.e. antibiotic A 
40926 N-acylaminogiucuronyl aglycon factor A, antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B, 
antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo and antibiotic A 40926 N-acylaminoglucuronyl 
aglycon factor Bi . 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB (in the non-addition salt form) has the 
following characteristics : 

A) ultraviolet absorption spectrum, which is shown in Figure 1 of the accompanying drawings, and 
exhibits the following absorption maxima: 



75 




X max (nm) 


a) 0.1 N HCI 


282 




b) phosphate buffer pH 7.4 


282 






310 (shoulder) 




c) 0.1 N KOH 


302 
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B) infrared absorption spectrum which is shown in Figure 2 of the accompanying drawings and exhibits 
the following absorption maxima (cm* 1 ): 3700-3100; 3000-2800 (nujol); 1650; 1620-1550; 1500; 1460 
(nujol) ; 1375 (nujol) ; 1300; 1250-1180; 1150; 1060; 1010; 970; 930; 840; 820 

C) "H-NMR spectrum which is shown in Figure 3 of the accompanying drawings and exhibits the 
following groups of signals (in ppm) at 270 MHz recorded 1 in DMSO d 6 (hexadeuterodimethylsulfoxide) 
plus CF3COOH using TMS as the internal standard (0.00 ppm), (5= ppm): 

0.84, d and t [isopropylic CH 3 f s and terminal CH 3 ]; 1.14, m [(CH 2 ) n ]; 1.44. m [-CH 2 -C-CO and isopropylic 
CH]; 2.00, t [-CH 2 -(CO)]; 2.5 s (DMSOds); 2.5 s (N-CH3); 2.93. m [CH, <Z2)]; 3.33, m [CH, (Z'2)]; 3.20- 
3.80, m [sugar CH's]; 5.34, d [anomeric proton of acylaminoglucuronic acid]; 4.10 m (X6); 4.33 d, (X5); 
4.43 d (X7); 4.9 m (X2); 5.1 (4F and Z6); 5.4 s (X1); 5.58 d (X4); 5.7 s (4B); 6.06 d (X3); 7.73 s (6B); 6.26- 
8.42 s and m [aromatic CH's and peptidic NH'sJ; 8.70-10.5, br s [phenolic OH's and NrV] 
br = broad 
d = doublet 
= multiplet 
= singlet 
= triplet 

D) Retention times (Ri) of 1.20 and 1.30 relative to Teicoplanin A 2 component 2 (R t ■ 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 



m 
s 
t 



column: Ultrasphere ODS (5 pin) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 



pre-column: Brownlee Labs RP 18 (5 pm) 



50 



eluent A: CH 3 CN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 



10%^) adjusted at 
90%/ pH 6.0 



55 



eluent B: CHjCN 



(2.5 g/1) NaH 2 P0 4 .H 2 O 



70%^ adjusted at 
30%j*pH 6.0 
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elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flow rate: 1*8 ml/min 



U.V. detector: 254 nm 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



E) acid functions capable of forming salts 

F) amino function capable of forming salts 

G) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon factor A (in the non-addition salt form) has the followin 
characteristics ! " 

A) ultraviolet absorption spectrum, which exhibits the following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.4 

c) 0.1 N KOH 


282 
282 

310 (shoulder) 
302 



B) infrared absorption spectrum which is shown in Figure 4 of the accompanying drawings and exhibit 
the following absorption maxima (cm*" 1 ): 

3700-3000; 3000-2800; 1650; 1585; 1505; 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 1150; 1070; 1061 
1010; 845; 820; 720 (nujol) 

C) 'H-NMR spectrum which is shown in Figure 5 of the accompanying drawings and exhibits th 
following groups of signals (in ppm) at 270 MHz recorded in DMSO ds (hexadeuterodimethylsulfoxid* 
using TMS as the internal standard (0.00 ppm), (5 = ppm): 

0.85 t (terminal CH 3 ); 1.0 +. 1.3 (aliphatic Ofe's); 1.42 m ((OC-C)CH 2 ); 2.00 1 ((CO)CH 2 ); 2.35 s (NCH 3 
2.49 s (DMSOds); 2.82 m (22); 2.8 V 3.8 (sugar protons and 2'2); 4.12 m (X6); 4.56 s (X1); 4.34 d (X5 
4.41 d (X7); 4.96 m (X2); 5.08 - 5.12 (4F and 26); 5.40 d (anomeric proton of acylaminoglucuronic acid 
5.58 d (X4); 5.74 s (4B); 6.05 d (X3); 7.75 s (6B); 6.25-8.40 s, d and m (aromatic CH's and peptidi 
NH's) 

D) Retention time (R t ) of 1.20 relative to Teicoplanin A2 component 2 (R t = 20.3 min) when analyzed b 
reverse phase HPLC under the following conditions: 

column: Ultra sphere ODS {5 pm) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 



pre-column: Brownl e Labs RP 18 (5 pm) 
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eluent A: CHjCN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 

eluent Br CHjCN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flow rate: 1.8 ml/min 



10%) adjusted at 
90% J pH 6.0 

70%) adjusted at 
30%) pH 6.0 



U.V. detector: 254 nm 

internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



E) Molecular weight of about 1554 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo (in the non-addition salt form) has the following 
characteristics ": 

A) ultraviolet absorption spectrum, which exhibits the following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.4 

c) 0.1 N KOH 


282 
282 

310 (shoulder) 
302 



B) infrared absorption spectrum which is shown in Figure 6 of the accompanying drawings and exhibits 
the following absorption maxima (cm* 1 ): 

3700-3100; 3000-2800 (nujol); 1650; 1585; 1505; 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 1150; 
1060; 1010; 980; 840; 820; 720 (nujol) 

C) 'H-NMR spectrum which is shown in Figure 7 of the accompanying drawings and exhibits the 
following groups of signals (in ppm) at 270 MHz recorded in DMSO ds (hexadeuterodimethylsulfoxide) 
using TMS as the internal standard (0.00 ppm). (5= ppm): 

0.84, d (isopropylic CrVs); 1.0 + 1.3 (aliphatic CH 2 's); 1.3 + 1.6 ((OOC)-CH 2 and isopropylic -CH); 2.00 
t «OC)CH 2 ); 2.32 s (NCH 3 ); 2.49 s (DMSOds); 2.82 m (Z2); 2.9 + 3.8 (sugar protons); 4.12 m (X6); 4.44 
s (X1); 4.33 d (X5); 4.37 d (X7); 4.95 m (X2); 5.06 + 5.10 (4F and Z6); 5.38 d (anomeric proton of 
acylaminoglucuronic acid); 5.59 d (X4); 5.72 s (4B); 6.05 d (X3); 7.74 s (6B); 
6.27 + 8.5 (aromatic and peptidic NH's) 

D) Retention time (R t ) of 1.30 r lative to Teicoplanin A 2 compon nt 2 (R, = 20.3 min) when analyz d by 
reverse phase HPLC und r the following conditions: 
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column: Ultrasphere ODS (5 pm) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 



TO 



T5 



pre-column: Brownlee Labs RP 18 (5 pn) 

eluent A: CHjCN 10%^) adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%/ pH 6.0 



eluent B: CH 3 CN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 



70%^ adjust 
30%/ pH 6.0 



sted at 



20 



elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 



25 



flow rate: 1.8 ml/min 
U.V. detector: 254 nm 



30 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



35 cE) Molecular weight of about 1568 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bi^ has molecular weight of about 1568 as 
40 determined by~FAB=MS and substantially the same physico-chemical characteristics reported above for 
antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B 0 except that it has a triplet at 0.84 5 ppm 
attributable to the methyl group of an n-propyl function in the NMR system reported above and a retention 
time relative to Teicoplanin A2 component 2 of 1.32 in the system reported above. 

46 Antibiotic A 40926 aglycon has the following characteristics : 

A) ultraviolet absorption spectrum, which is shown in Figure 8 of the accompanying drawings and 
exhibits the following absorption maxima: 



50 




Xmax (nm) 




a) 0.1 NHCI 


280 




b) phosphate buffer ph 7.4 


280 






310 (shoulder) 


55 


c) 0.1 N KOH 


299 



B) infrared absorption spectrum which is shown in Rgur 9 of th accompanying drawings and exhibits 
the following absorption maxima (cm* 1 ): 
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3700-3100; 3000-2800 (nujol); 1655; 1620-1550; 1500; 1460 (nujol); 1375 (nujol); 1300; 1205; 1145; 1010; 
970; 930; 840 

C) 'H-NMR spectrum which is shown in Rgure 10 of the accompanying drawings and has the following 
groups of signals (in ppm) at 270 MHz recorded in DMSO ds (hexadeuterodimethyisulf oxide) plus 

5 CF3COOH using TMS as the internal standard (0.00 ppm), (5 = ppm): 

2.51 s (DMSOds); 2.50 s (NCH 3 ); 2.88 m (Z2); 3.33 m (T2)\ 4.10 m (X6); 4.34 d (X5); 4.43 d (X7); 4.93 m 
(X2); 5.04 s (4F); 5.09 s (Z6); 5.54 d (X4); 5.75 s (4B); 6.05 d (X3); 7.76 s (6B); 6.3 - 8.4 (aromatic and 
peptidic NH's) 

D) Retention time (R,) of 0.59 relative to Teicoplanin A 2 component 2 (R t * 20,3 min) when analyzed by 
70 reverse phase HPLC under the following conditions: 



column: Ultrasphere ODS (5 pm) Altex (Beckman) 
4,6 mm (i.d.) x 250 ram 

pre-column: Brown lee Labs RP 18 (5 pa) 

20 eluent A: CH 3 CN 10%^ adjusted at 



(2.5 g/1) NaH 2 P0 4 .H 2 0 90%J pH 6.0 

25 eluent E: CH 3 CN 7 0%\ adjusted at 

{2.5 g/1) NaH 2 P0 4 .H 2 0 30%jpH 6.0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flow rate; 1.8 ml/min 

U.V. detector: 254 nm 



30 



3S 



40 internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S. p. A.) 

Under the same conditions the retention time relative to antibiotic L 17054 (Gruppo Lepetit, EP-A- 
45 119575) is 1.42 

E) Molecular weight of about 1211 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts H) no mannose unit linked to the core moiety. 

On the basis of the physico-chemical characteristics and by reference to the structure of known 
so antibiotic substances of the same class, the above formula I wherein A represents N-(Cu-Ci2)- 
acylaminoglucuronyl and B represents hydrogen can be attributed to antibiotic A 40926 N-ac- 
ylaminoglucurony! aglycons. 

More particularly, the abov formula I wherein A represents n-undecanoy!aminoglucuronyl and B 
represents hydrogen can be attributed to antibiotic A 40926 N-acylaminoglucuronyl aglycon factor A, the 
55 above formula I wherein A repr sents isododecanoylaminoglucuronyl and 8 represents hydrogen can be 
attributed to antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B 0 , the above formula I wher in A 
represents n-dodecanoylaminoglucuronyl and B represents hydrogen can be attributed to antibiotic A 40926 
N-acylaminoglucuronyl aglycon factor Br. This latter is obtained according to the process of the invention 
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from antibiotic A 40926 factor Bi which is the component of antibiotic A 40926 factor B having R, qual to 
1.27 relative to Teicoplanin A2 component 2 in the reverse phase system described in EP-A 177882 and 
reported below. It is obtained from antibiotic A 40926 factor B after separation of factor B 0 (the major 
factor). 

5 The above formula I, wherein A and B represent hydrogen, can be attributed to antibiotic A 40926 
aglycon. 

In the present description and claims, when dealing with antibiotic A 40926 N-acylaminoglucuronyl 
aglycon complex or factors thereof or antibiotic A 40926 aglycon, it is intended to encompass the "internal 
salt" form as well as the possible acid and basic addition salts. 

70 The antibacterial activity of the compounds of the invention can be demonstrated in vitro by means of 
standard dilution tests on different microorganism cultures. 

Culture media and growth conditions for MIC (minimal inhibitory concentration) determinations were as 
follows: Isosensitest broth (Oxoid), 24 h, for staphylococci, Strep , faecalis and Gram-negative bacteria ( 
Escherichia coli); Todd-Hewitt broth (Difco), 24 h for other streptococcal species; GC base broth (Difco) + 

is 1% lsovitalex"(BBL), 48 h, C0 2 -enriched atmosphere for Neisseria gonorrhoeae ; Brain Heart broth (Difco) + 
1% Supplement C (Difco), 48 h for Haemophilus influenzae ; AC broth (Difco), 24 h, anaerobic atmosphere 
for Clostridium perfringens; Wilkins-Chalgren agar (ref: T.D. Wilklns & S. Chalgren, 1976, Antimicrob. Ag. 
Chemother.10, 926), 48 h, anaerobic atmosphere for the other anaerobes ( C. difficile, Propionibacterium 
acnes, Bactericides fragilis); PPLO broth (Difco) + 10% horse serum + 1% glucose, 48 h for Mycoplasma 

20 gaiiliepticum; PPLO broth with supplements as in R.T. Evans^ and D. Taylor-Robinson (J. Antimicrob. 
Chemother. 4, 57), 24 h for U. urealyticum . Incubation was at 37* C. Inocula were as follows: 1% (v/v) of a 
48 h broth culture for M. galliiepticum ; about 10 4 color-changing units/ml for U. urealyticum ; about 10M0 5 
colony-forming units/mT for other broth dilution MICs; about 1QM0 5 bacteria/spot (inoculated with a 
multipoint inoculator) for agar dilution MICs ( C. difficile , P. acnes , B. fragilis) . 

25 The minimal inhibitory concentrations (MIC, ug/ml) for some microorganisms are reported below in 
Table L 
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Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB and the factors thereof have been found 
55 particularly active against coagulase negative staphylococci. Th M.I.C. (ug/ml) relative to a series of 
clinical isolates of S. epidermidis and S. haemolyticus are reported below: 
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TABLE II 
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Strain 


Antibiotic A 40926 N-acyiaminoglucuronyl 
aglycon complex AB MIC. (ug/ml) 


S. epidermldis L 393 


0.06 


S. epidermidis L 408 


0.13 


S. epidermidis L410 


0.06 


S. haemolyticus L 381 


0.25 


S. haemolyticus L 382 


0.13 


S. haemolyticus L 383 


0.5 


S. haemolyticus L 403 


0.25 



75 



20 



25 



30 



35 



40 



45 



SO 



55 



Moreover, the M.I.C.90 (ug/ml) of antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB, i.e. 
the concentration inhibiting at least 90% of 36 treated clinical isolates of coagulase negative staphylococci, 
has been found to be 0.5 ug/ml. 

The antimicrobial activity of the compounds of the invention is confirmed also in experimental 
septicemia in the mouse. 

Control and treatment groups contained ten CD-1 mice (Charies River) weighing 18-22 g. They were 
infected intraperitoneally with 0.5 ml of bacterial suspension prepared by diluting an overnight culture of S. 
pyogenes C 203 (L 49) with sterile peptonized saline. Inocula were adjusted so that untreated animals died 
of septicemia within 48 h. The compounds to be tested were administered subcutaneously immediately 
after infection. On the 7th day, the ED50 in mg/kg was calculated by the method of Spearman and Karber 
(D.J. Finney "Statistical Methods in Biological Assay", Griffin, page 524, 1952) from the percentage of 
surviving animals at each dose. 

Under these conditions the ED50 values of antibiotic A 40926 N-acylaminoglucuronyl aglycon complex 
AB and antibiotic A 40926 aglycon were respectively 0.54 and 6.2 mg/kg. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB, the factors thereof and antibiotic A 
40926 aglycon possess acid and basic functions and can form salts with organic and inorganic counter ions 
according to conventional procedures. 

Representative and suitable acid addition salts of the compounds of the invention include those salts 
formed by standard reaction with both organic and inorganic acids such as, for example, hydrochloric, 
hydrobromic, sulfuric, phosphoric, acetic trifluoroacetic, trichloroacetic, succinic, citric, ascorbic, lactic, 
maleic. fumaric, palmitic, cholic. pamoic, mucic. glutamic, camphoric, glutaric, glycolic. phthalic. tartaric, 
lauric, stearic, salicylic, methanesulfonic, benzenesulfonic, sorbic, picric, benzoic and cinnamic acids. 

Representative examples of these bases are: alkali metal or alkaline-earth metal hydroxide such 
sodium, potassium, calcium, magnesium, barium hydroxide; ammonia and aliphatic, aiicyclic or aromatic 
organic amines such as methylamine, dimethylamine, trimethylamine, and picoline. 

The transformation of the "non-salt" compounds of the invention into the corresponding addition salts, 
and the reverse, i.e. the transformation of an addition salt of a compound of the invention into the non-salt 
form, are within the ordinary technical skill and are encompassed by the present invention. 

For instance antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB and/or factors thereof and 
antibiotic A 40926 aglycon can be transformed into the corresponding acid or base addition-salt by 
dissolving the non-salt form in an aqueous solvent and adding a slight molar excess of the selected acid or 
base. The resulting solution or suspension is then lyophilized to recover the desired salt. 

In case the final salt is unsoluble in a solvent where the non-salt form is soluble it is recovered by 
filtration from the organic solution of the non-salt form after addition of the stoichometric amount or a slight 
molar excess of the selected acid or base. 

Examples of these unsoluble salts are calcium, magnesium and barium salts. 

The non-salt form can be prepared from a corresponding acid or base salt dissolved in an aqueous 
solvent which is then neutralized to free the non-salt form. 

When following the neutralization the elimination of the excess of acid or base is necessary, a common 
desalting procedure may be employed. 

For example, column chromatography on silaniz d silica gel. non-functionalized polystyr ne, acrylic and 
controlled pore polydextrane resins (such as Sephadex® LH 20) or activated carbon may be conveniently 
used. After eluting the undesired salts with an aqueous solution, the desired product is eluted by means of 
a linear gradient or a step-gradient of a mixtur of water and a polar or apolar organic solvent, such as 
acetonitrtle/water from 50:50 to about 100% acetonitrile. 
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As it is known in the art, .the salt formation either with pharmaceutically acceptable acids (or bases) or 
non-pharmaceutically acceptable acids (or bases) may be used as a convenient purification technique. After 
formation and isolation, the salt form of an A 40926 antibiotic can be transformed into the corresponding 
non-salt form or into a pharmaceutically acceptable salt form. 
5 In some instances, a base addition salt of antibiotic A 40926 N-acylaminoglucuronyl aglycon complex 
AB, of a factor thereof and of antibiotic A 40926 aglycon is more soluble in water and hydrophiiic solvents. 

Preparation of antibiotic A 40926 N-acylaminoglucuronyl aglycons and antibiotic A 40926 aglycon : 

10 Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB, N-acylaminoglucuronyl aglycon factor 
A. N-acylaminoglucuronyl aglycon factor B, antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B 0 , 
antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bi and antibiotic A 40926 aglycon are prepared 
from antibiotic A 40926 complex or a single factor or mixture of said factors in any proportion, i.e. A 40926 
factor A, A 40926 factor B, A 40926 factor PA, A 40926 factor PB, A 40926 factor Bo and A 40926 factor Bi . 
is by controlled acid hydrolysis. 

Generally, this hydrolysis is conducted in the presence of a strong acid in a suitable organic solvent. 
The reaction temperature may vary considerably; preferably it is between 4*C and 100*C and most 
preferably between 25* C and 80* C. 

The reaction time varies depending on the specific reaction conditions. 
20 Generally, the reaction time is between 30 min and 120 h. 

However, since the reaction course may be monitored by TLC or HPLC, the skilled man is capable of 
deciding when the hydrolysis of the starting materials is to be considered as completed and the recovery 
procedure may be started. 

Representative examples of strong acids are mineral or organic strong acids such as hydrogen halides, 
25 e.g. hydrogen chloride, bromide and iodide, phosphoric acids, sulfuric acid, haloacetic acids, e.g. trich- 
loroacetic acid, trifluoroacetic acid and chlorodifluoroacetic acid. 
Suitable organic solvents are such that: 

a) they may at least partially solubilize the starting materials; 

b) the products, once obtained, either separate or may be separated from them according to usual 
30 techniques, and 

c) in any case, they do not unfavorably interfere with the reaction course. 

Examples of said organic solvents are protic or aprotic solvents such as (Ci-C*)alkyl sulfoxides, e.g. 
dimethylsulfoxide and diethylsulfoxide, (Ct-C4)alkyl formamides, e.g. dimethylformamide, dtethylformamide, 
dioxane, tetrahydrofuran and similar solvents, which are of course compatible with the selected acid. 

35 In general, the hydrolysis is conducted in the presence of a limited amount of water, e.g. from 0.1 to 
10% (w/w) of the reaction mixture. This amount of water can obviously be already present either in the 
starting materials, solvents and/or reagents, or may be added ad hoc , if necessary. 

A preferred embodiment of the process of the invention, is represented by the use of a mixture 
dimethylsulfoxide/concentrated hydrochloric acid at a temperature between 40* C and 80* C. Typically, the 

40 ratio of the mixture dimethylsulfoxide/concentrated hydrochloric acid is from 8:2 to 9.5:0.5. Preferred 
concentrated hydrochloric acid is 37% (w/w) hydrochloric acid. 

Generally, the reaction product is a mixture of the N-acylaminoglucuronyl aglycons and the aglycon. By 
controlling the temperature, and in some instances also the concentration and strength of the acid, it is 
possible to direct the process, at least to a certain extent, to the production of one of the two main products, 

45 Le. antibiotic A 40926 N-acylaminoglucuronyl aglycons or antibiotic A 40926 aglycon. More particularly, by 
keeping a comparatively low temperature, possibly reducing the strength of the acid mixture and properly 
controlling the reaction time, the yields in the N-acylaminoglucuronyl aglycons are increased, while at 
comparatively higher temperatures and longer times the aglycon alone is obtained. 

Also in this case, the reaction course is monitored by TLC or preferably HPLC and the reaction may be 

so stopped when the optimal production of the desired substance is obtained in order to maximize the yields 
of the subsequent recovery process. 

When a product is obtained which is a mixture of antibiotic A 40926 N-acylaminogiucuronyl aglycons 
and antibiotic A 40926 aglycon it can be separated by chromatography such as liquid/liquid chromatog- 
raphy, flash chromatography, high pressure liquid chromatography and affinity chromatography. 

55 When affinity chromatography is used, a preferred adsorbent is an immobilized D-Alanyl-D- Alanine as 
described in EP-A- 122969. Particularly preferred is agarose-c-aminocaproy l-D-Al any I- D- Alanine. The elution 
mixture is a mixtur of an aqueous buffer and a saline solution. By adjusting the pH and the salt 
concentration antibiotic A 40926 N-acylaminogiucuronyl aglycons are separated from antibiotic A 40926 
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aglycon. 

A further object and preferred embodiment of the present invention is a process for prevalently 
preparing antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB or a factor thereof which 
comprises subjecting antibiotic A 40926 complex or a single- factor thereof, antibiotic A 40926 complex AB, 

5 antibiotic A 40926 factor A, antibiotic A 40926 factor B, antibiotic A 40926 factor B 0 , antibiotic A 40926 
factor Bi , antibiotic A 40926 factor PA and antibiotic A 40926 factor PB to controlled acid hydrolysis with a 
mixture of a polar aprotic solvent and a strong mineral or organic acid in the presence of a limited (0.1-10%, 
w/w) amount of water at a temperature between room temperature and 100* C and preferably between 
40* C and 65* C for a time of from 3 h to 120 h. 

w Most preferably the hydrolyzing mixture is a mixture of dirnethylsuif oxide and 37% hydrochloric acid 
from 9:1 to 9.5:0.5, the temperature is 65* C and the reaction time is 5 h. 

When the starting material for the preparation of the N-acylaminoglucuronyl aglycon is antibiotic A 
40926 complex, a final product is obtained which is still a mixture of factors substantially corresponding to 
those of the original complex, while when a single factor is used, such as antibiotic A 40926 factor A or 

75 factor B, a single N-acylaminoglucuronyl aglycon factor is obtained which is respectively antibiotic A 40926 
N-acylaminoglucuronyl aglycon factor A and antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B, Bo 
orBi. 

When an antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB is obtained, it can be 
separated into its single factors by known per se techniques such as liquid/liquid chromatography and 

20 preferably preparative HPLC. ~~ 

A preferred procedure includes reverse-phase liquid chromatography, preferably in stainless steel 
columns under moderate pressure (5-50 bar) or at high pressure (100-200 bar). The solid phase may be a 
silanized silica gel with a hydrocarbon phase at (2-18) carbon atoms (most preferably C 18) or phenyl group 
and the eluent is a mixture of a polar water-miscible solvent as defined above and an aqueous buffer at a 

25 pH compatible with the resin (preferably pH 4-8). 

Most preferred is a linear gradient elution mixture of a polar water soluble aprotic solvent selected from 
acetonitrile and an aqueous buffer solution at pH between 4 and 8 and preferably about 6, such as a linear 
gradient from 5% to 45% of a mixture acetonitrile/phosphate buffer, pH 6, 70:30 and a mixture 
acetonitrile/phosphate buffer, pH 6, 10:90. 

so Another object and preferred embodiment of the present invention is a process for selectively preparing 
antibiotic A 40926 aglycon which comprises subjecting antibiotic A 40926 complex, or a single factor 
thereof, antibiotic A 40926 complex AB, antibiotic A 40926 factor A, antibiotic A 40926 factor B, antibiotic A 
40926 factor PA, antibiotic A 40926 factor PB, antibiotic A 40926 factor Bo, antibiotic A 40926 factor Bi, 
antibiotic A 40926 mannosyl aglycon and antibiotic A 40926 N-acylaminoglucuronyl aglycon (complex AB/or 

35 a single factor thereof) to controlled acid hydrolysis in the presence of: (a) an organic protic solvent 
selected from aliphatic acids and alpha-halogenated aliphatic acids which at the reaction temperature are 
liquids, aliphatic and cycloaliphatic alkanols which at the reaction temperature are liquids slightly mixable 
with water, phenyl substituted lower alkanols wherein the phenyl moiety may optionally carry (Ci-Ct)aikyl, 
(Ci-C4)alkoxy or halo rests which at the reaction temperature are liquids slightly mixable with water, and 

40 beta-poly halogenated lower alkanols, which at the reaction temperature are liquids, (b) a strong acid 
compatible with the solvent selected from strong mineral acids, strong organic acids and strong acid cation 
exchanger resins in the hydrogen form, and (c) at a reaction temperature between about 20 *C and about 
100 'c. 

When the protic solvent is selected from aliphatic acids and alpha-halogenated aliphatic acids, aliphatic 
45 acids of 1 to 5 carbon atoms, and alpha-halogenated aliphatic acids of 2 to 5 carbon atoms are respectively 
preferred, although any aliphatic acid and any alpha-halogenated aliphatic acid which, at the reaction 
temperature, is capable of dissolving the starting material in a sufficient amount, may be usefully employed. 

Examples of the above acids are: formic add, acetic acid, propionic acid, butyric acid, isobutyric acid, 
valeric acid, isovaleric acid,trimethylacetic acid, fluoroacetic acid, chloroacetic acid, difluoroacetic acid, 
so dichloroacetic acid, trifluoroacetic acid, trichloroacetic acid, pentafiuoropropionic acid, 2.2.3,4.4,4-hex- 
afluorobutyric acid and heptafluorobutyric acid. 

Lower aliphatic acids such as acetic acid and propionic acid or lower alpha-halogenated aliphatic acids 
such as chloroacetic acid, dichloroacetic acid, trichloroacetic acid, difluoroacetic acid, chlorodifluoroacetic 
acid, trifluoroac tic acid and p ntafluoropropionic acid are pref rred reaction solvents according to on 
55 embodiment of this invention. Among these acid solvents, those poss ssing high acid strength may 
simultaneously act both as solvents and as strong acid promoting the hydrolysis reaction and thus there is 
no need of a further addition of a strong acid to promote the hydrolysis reaction. For this purpose, 
trifluoroacetic acid proved to be particularly useful when employed at a concentration between 75% and 
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95% at a temperature between 60* C and 90* C for a reaction time varying from 0.5 hour to 8 hours. 

According to a most preferred embodiment primary and secondary alkanols and secondary cycloal- 
kanols of 5 to 10 carbon atoms are usefully employed as the reaction solvent of this contrail d acid 
hydrolysis. Examples of said alkanols are: 1-pentanol, 2-pentanol, 3-pentanol, 1-hexanol, 2-hexanol, 3- 

5 hexanol, 3.3-dimethyM-butanol, 4-methyl-1-pentanol; 3-methyl-1-pentanol, 2,2-dimethyl-3-pentanol, 2,4- 
dimethyl-3-pentanol, 4,4-dimethyl-2-pentanol, 5-methyl-2-hexanol, 1-heptanol, 2-heptanol, 5-methyl-1 -hex- 
anol. 2-ethyt-1 -hexanol, 2-methyl-3-hexanol, 1-octanol, 2-octanol. cyclopentanol, 2-cyclopentylethanol, 3- 
cyclopentyM-propanol, cyclohexanol, cycloheptanol. cyclooctanol, 2,3-dimethylcyclohexanol, 4-ethyl- 
cyclohexanol. cyclooctylmethanol, 6-methyl-5-hepten-2-ol, 1-nonanol, 2-nonanol, 1-decanol, 2-decanoI and 

io 3-decanoL 

Examples of phenyl substituted lower alkanols are the following: benzyl alcohol, m-chlorobenzyl alcohol, 

0- fluorobenzyl alcohol, m-fluorobenzyl alcohol, p-fluorobenzyl aicohol, m-methylbenzyl alcohol, m-methox- 
ybenzyl alcohol, o-ethoxybenzyl alcohol, nvbutoxybenzyl alcohol, p-tertbutoxybenzyi alcohol, p- 
tertbutylbenzyl alcohol, phenethyl alcohol, o-chlorophenethyl alcohol, m-chlorophenethyl alcohol, o-methox- 

75 yphenethyl alcohol, m-methoxyphenethyi alcohol, o-propylphenethyl alcohol, o-ethoxyphenethyl alcohol, p- 
fluorophenethyl alcohol, p-bromophenethyl alcohol, o-propoxyphenethyl alcohol, o-butoxyphenethyl alcohol, 

1- (p-isopropylphenyi)ethanol, 3-phenyl-1-propanol, 2-phenyM-propanol, 4-phenyl-1-butanol and 3-phenyl-1- 
butanol. 

When the organic protic solvent is selected from beta-polyhalogenated lower alkanols which at the 
20 reaction temperature are liquids, beta-chloro- and/or fluoro-substituted alkanols of 1 to 4 carbon atoms are 
preferred. Examples of said beta-polyhalogenated lower alkanols are: dichloroethanol, trichloroethanol, 
dichlorofluoroethanol, difluorochloroethanol. difluoroethanol, trifluoroethanol, 1,1.1,3.3.3-hexafluoro-2-pro- 
panol, 2,2.3,4,4,4-hexafluorobutanol. and 2,2,3,3.4,4,4-heptafluorobutanol. 

Preferred hydrolysis conditions for the preparation of antibiotic A 40926 aglycon are a controlled 
25 hydrolysis with a mixture of a polar aprotic solvent and a strong mineral or organic acid in the presence of a 
limited (0.1-10%, w/w) amount of water at a temperature between 40* C and 100* C and preferably between 
65* C and 90* C for a time of from 1 h to 4 h. 

Most preferably, the hydrolyzing mixture is a mixture of dimethylsulfoxide and 37% hydrochloric acid 
from 8:2 to 9.5:0.5, the temperature is about 80* C, the reaction time is about 3 h. 
30 As noted above, under these conditions also antibiotic A 40926 mannosyi aglycon and antibiotic A 
40926 N-acylaminoglucuronyl aglycon (complex AB or a single factor thereof), which are the products of a 
partial hydrolysis of the sugar moieties of antibiotic A 40926 complex (or a single factor thereof or a mixture 
of said factors) are transformed into antibiotic A 40926 aglycon. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB and single factors A, B, Bo and Bi and 
35 antibiotic A 40926 aglycon are active against gram-positive bacteria which are responsible for many widely 
diffused infections. Because of the increasing resistance of these pathogens to the usual therapeutic 
treatments, the need for new antibiotic substances is still great. 

In general, for antibacterial treatment antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB, a 
factor thereof and/or antibiotic A 40926 aglycon as well as the non-toxic pharmaceuticaily acceptable salts 
40 thereof or mixture thereof, can be administered by different routes such as topically or parenterally. The 
parenteral administration is, in general, the preferred route of administration. 

Compositions for injection may take such forms as suspensions, solutions, or emulsions in oily or 
aqueous vehicles, and may contain adjuvants such as suspending, stabilizing and/or dispersing agents. 
Alternatively, the active ingredient may be in powder form for reconstrtution at the time of delivery when 
45 a suitable vehicle, such as sterile water, is added thereto. 

Depending on the route of administration, these compounds can be formulated into various dosage 
forms. 

In some instances, it may be possible to formulate the compounds of the invention in enteric-coated 
dosage forms for oral administration which may be prepared as known in the art (see for instance 
so "Remington's Pharmaceutical Sciences", fifteenth edition. Mack Publishing Company, Eastdn, Pennsylvania, 
USA, page 1614). 

This could be especially the case when the absorption of the antimicrobial substance in the enteric tract 
is particularly desired whil passing unaltered through the gastric tract 

The amount of active principle to be administered depends on various factors such as the size and 
55 condition of the subject to be treated, the route and frequency of administration, and the causative agent 
involved. 

The antibiotic substances of the present invention, namely antibiotic A 40926 N-acylaminoglucuronyl 
aglycon and antibiotic A 40926 aglycon and the physiologically acceptable salts thereof, are g nerally 
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effective at a daily dosage of between about 0.5 and 50 mg of active ingredient per kilogram of patient body 
weight optionally divided into 1 to 4 administrations per day. 

Particularly desirable compositions are those prepared in dosage units containing from about 100 to 
about 5 f 000 mg per unit. 

5 Sustained-action formulations can be prepared based on different mechanisms and methods, as known 
in the art. 

A preferred method for preparing a sustained-action formulation containing antibiotic A 40926 N- 
acylaminoglucuronyl aglycon or antibiotic A 40926 aglycon, involves the use of a water insoluble form of 
this antibiotic suspended in an aqueous or oily medium. 

10 

Preparation of pharmaceutical compositions ; 

A unit dosage form for intramuscular injection is prepared with 5 ml of sterile suspension USP 
containing 8% propylene glycol and 500 mg of a physiologically acceptable base addition salt of antibiotic 
is A 40926 N-acylaminoglucuronyl aglycon complex AB. 

A unit dosage form for intramuscular injection is prepared with 5 ml of sterile suspension USP 
containing 8% propylene glycol and 500 mg of a physiologically acceptable base addition salt of antibiotic 
A 40926 N-acylaminoglucuronyl aglycon factor A. 

A unit dosage form for intramuscular injection is prepared with 5 ml of sterile suspension USP 
20 containing 8% propylene glycol and 500 mg of a physiologically acceptable base addition salt of antibiotic 
A 40926 N-acylaminoglucuronyl aglycon factor B. 

A unit dosage form for intramuscular injection is prepared with 1,000 mg of antibiotic A 40926 N- 
acylaminoglucuronyl aglycons in the water-insoluble acid form suspended in 5 ml of sterile water for 
injection. 

25 Furthermore, the antibiotic substances of the invention are useful for suppressing the growth of 
Clostridium difficile which causes pseudomembranous colitis in the intestine. These antibiotics could be 
used in the treatment of pseudomembranous colitis by the oral administration of an effective dose of the 
antibiotics or a pharmaceutically-acceptable salt thereof, prepared in a pharmaceutically-acceptable dosage 
form. For such use, the antibiotics can be administered in gelatin capsules or in liquid suspension. 

30 Besides their activity as medicaments, antibiotic A 40926 N-acylaminoglucuronyl aglycons and antibiotic 
A 40926 aglycon and the pharmaceutical^ acceptable salts thereof, can be used as animal growth 
promoters. 

For this purpose, a compound of the invention is administered orally in a suitable feed. The exact 
concentration employed is that which is required to provide for the active agent in a growth promotant 
35 effective amount when normal amounts of feed are consumed. 

The addition of the active compound of the invention to animal feed is preferably accomplished by 
preparing an appropriate feed premix containing the active compound in an effective amount and incor- 
porating the premix into the complete ration. 

Alternatively, an intermediate concentrate or feed supplement containing the active ingredient can be 
40 blended into the feed. 

The way in which such feed premixes and complete rations can be prepared and administered are 
described in reference books (such as "Applied Animal Nutrition*, W.H. Freedman and CO., S. Francisco, 
USA, 1969 or "Livestock Feeds and Feeding" O and B books, Corvailis, Oregon, USA, 1977) and are 
incorporated herein by reference. 

45 

Description and preparation of the A 40926 starting materials 

The production of antibiotic A 40926 complex, antibiotic A 40926 factor A, factor B, factor Bo. factor PA, 
or factor PB, is achieved by cultivating an Actinomadura sp. capable of producing it, i.e. Actinomadura sp. 

50 ATCC 39727 or an antibiotic A 40926-producing variant or mutant thereof, under aerobic conditions in ah 
aqueous nutrient medium containing assimilable sources of carbon, nitrogen, and inorganic salts. Many of 
the nutrient media usually employed in the fermentation art can be used, however certain media are 
preferred. Preferred carbon sources are glucose, mannose. galactose, starch, corn meal and the like. 
Preferred nitrogen sources are ammonia, nitrates, soybean meal, p ptone, meat xtract, yeast xtract, 

55 tryptone, aminoacids, and the like. Among the inorganic salts which can be incorporated in the culture 
media th re are the customary soluble salts capable of yi Iding sodium, potassium, iron, zinc, cobalt, 
magn sium, calcium, ammonium, chloride, carbonat sulfate, phosphate, nitrate and the lik ions. 

Ordinarily, the antibiotic-producing strain is pr -cultured in a shake flask, th n th culture is used to 



15 



EP 0 240 609 B1 



inoculate jar fermentors for production of substantial quantities of the antibiotic substances. The medium 
used for the pre-culture can be the same as that employed for larger fermentations, but other media can 
also be employed. The antibiotic A 40926 producing-strain can be grown at temperatures between 20 and 
40 # C, preferably between 24 and 35 * C. 

5 During fermentation, the antibiotic production can be monitored by testing broth or mycelial extract 
samples for antibiotic activity for instance by bioassays or TLC or HPLC procedures. 

Sensitive organisms to antibiotics A 40926 such as Bacillus subtilis and S. aureus can be used as test 
organisms. The bioassay is conveniently performed by the agar diffusion method on agar plates. Maximum 
production of antibiotic activity generally occurs between the second and the fifth day of fermentation. * 

to Antibiotic A 40926 is produced by cultivating the strain Actinomadura sp. ATCC 39727, or an antibiotic 
A 40926 producing mutant or variant thereof, and is mainly found in the culture broths. 

The characteristics of Actinomadura sp. A 40926 ATCC 39727 are given in the following paragraphs: 

is Macroscopic and microscopic examination 

The vegetative mycelium is composed of flexuous and branched hyphae (about 0.8 urn of diameter) 
which on some media, identified by an asterisk in Table III, slightly tends to fragment into rod-like elements 
after several days of growth, while on glucose-asparagine medium it fragments into coccoid elements. 
20 Characteristic of this strain is the Burgundy color of the vegetative mycelium on some media. 

The aerial mycelium is present only in few media; in particular, among those listed in Table III, it is 
present only in oatmeal agar and soil agar. On these media the aerial mycelium is white-grey and forms 
sphorophores arranged in hooks and short spirals of about 10 to 20 spores. 

The spores are cylindrical and have an average size of 0.8 x 1.2 urn. 

Determination of growth characteristics 

For the examination of the cultural characteristics, Actinomadura sp. ATCC 39727 was cultivated on 
various standard media suggested by Shirling and Gottlieb (Shirling E.B. and Gottlieb D., 1966 - Method for 
30 characterization of Streptomyces species - Int. J. Syst Bacteriol, 16, 313-340) with the addition of several 
media recommended by Waksman (Waksman, S.A. 1961 - The Actinomycetes - The Williams and Wilkins 
Co. Baltimore; Vol. 2, 328-334). 

Color determination was made whenever necessary by the method of Maerz and Paul (Maerz A. and M. 
Rea Paul, 1950 - A Dictionary of Color - 2nd Edition McGraw-Hill Book Company Inc. New York). < 
35 The ability of the organism to utilize different carbon sources was investigated by the method described 
by Shirling and Gottlieb. 

The cultural and physiological characteristics and the carbon sources utilization are reported in Tables 
III, IV, and V. 

The readings in Table III have been taken after two weeks incubation at 28 # C. 

40 
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TABLE III 
CULTURAL CHARACTERISTICS OF STRAIN 
Actinomadura sp . ATCC 39727 



Culture media 



Characteristics 



Medium No* 2 
(yeast extract 
- malt agar) 



Abundant growth, with crusty 
surface, 8/L/8, traces of 
amber-pink soluble pigment 



Medium No. 3 
(oatmeal agar) 



Abundant growth, with smooth 
surface, violet, 55/E/4, 
aerial mycelium very scant 
grey, soluble pigment violet 
55/H/4 



Medium No. 4 
(inorganic salts- 
starch agar) 



Moderate growth, with smooth 
and thin surface, cream 
10/D/2 



Medium No. 5 
(glycerol-asparagine 
agar) 



Moderate growth, with smooth 
and thin surface, apricot 
10/B/2 



Medium No. 6 
(peptone-yeast extract 
iron agar) 



Moderate growth, with 
slightly crusty surface, 
amber 12/D/9 



Medium No. 7 
(tyrosine agar) 

* 

Oatmeal agar 



Hickey and 
Tresner's agar 



Abundant growth, with smooth 

and thin surface, 

amber-brown 13/K/12 

Abundant growth, with smooth 
surface. Burgundy 8/L/7, 
aerial mycelium, moderate 
light yellow-grey 44/B/2 

Abundant growth, with 
wrinkled surface, 
amber -brown 13/K/12 
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TABLE III (Continued) 



Culture media 



Characteristics 



Czapeck glucose agar 



Moderate growth, with smooth 
surface, light-yellow 9/1/3 



Glucose asparagine 
agar 



Scant growth, with creamy 
surface, straw-yellow 9/E/l 



Nutrient agar 



Potato agar 



Abundant growth, with 
wrinkled surface, 
light-orange ll/C/7 

Abundant growth, with 
wrinkled surface, 
Burgundy 8/L/9 



Bennett f s agar 



Abundant growth, with crusty 
surface , Burgundy 
8/L/8, soluble pigment deep 
amber rose 5/J/10 



Calcium malate agar 



Moderate growth, with smooth 
surface, apricot 10/B/3 



Skim milk agar 



Abundant growth, with 
slightly wrinkled surface, 
orange 9/B/9 



Czapeck sucrose agar 



Abundant growth, with ismooth 
surface, apricot 10/B/6 



Egg albumin agar 



Abundant growth, with smooth 
surface, rose 52/B/3, traces 
of a soluble pigment, rose ^ 
52/B/3 
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TABLE III (Continued) 



Culture media Characteristics 



Sabouraud agar 
Soil agar 



No growth 



Scant growth, colorless, 
white-grey aerial mycelium 



Dextrose triptone agar 



Moderate growth, with smooth 
and thin surface, 
light-yellow 1Q/G/2 



Potato plug 



Abundant growth, 
orange-brown, traces of 
white-grey aerial mycelium 



Physiological characteristics 



19 



EP 0 240 609 B1 



TABLE IV 
Physiological characteristics 



Tests 



Results 



Starch hydrolysis 
K 2 S formation 



Tyrosine reaction 
Casein hydrolysis 
Calcium malate hydrolysis 
Gelatin liquefaction 



negative 
negative on Medium No. 6 
positive with lead acetate strips 

positive 



positive 
negative 
positive 



Litmus milk 



coagulation 
/ 

peptonization 



negative 
positive 



Cellulose decomposition 
Nitrate reduction 



negative 
positive 



Utilization of carbon sources 
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TABLE V 



JO 



20 



Carbon Utilization 


Carbon Source 


Growth 


Arabinose 


+ 


Xylose 


+ 


Man nose 


+ 


Fructose 


+ 


Rafflnose 


+ 


Rhamnose 


+ 


Glucose 


+ 


Lactose 


+ 


Galactose 


+ 


Inositol 




Sucrose 


+ 


Cellulose 




Salicin 


+ 


Mannitoi 


+ 


Ribose 




+ = growth 




- = no growth 
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Chemotaxonomical characteristics: 



Ceil wait analysis: 

The analysis of aminoacids present in the cell wall was carried out by the methods described in the 
work of Becker et a!., "Rapid differentiation between Nocardia and Streptomyces by paper chromatography 
of whole cell hydrolysates", AppL Microbiol. 12, 421-423 (1964). 

The analysis of the whole cell hydrolyzed revealed the presence of meso-diarninopimelic acid. 

The analysis of pure cell wall, obtained with the method of Kawamoto et aL (I. Kawamoto, T. Oka, and 
T. Nara, n Cell-waii composition of Micromonospora olivoasterospora, Micromonospora sagamiensis. and 
related organism", J. of Bacteriology 146, 527-534, 1981) showed absence of glycine. 



Sugar analysis: 

40 

The analysis of sugar content was carried out by the method of M.P. Lechevalier, "Identification of 
aerobic actinbmycetes of clinical importance", J. Lab. Clin. Med. TU 934-944 (1968) using thin layer 
chromatography cellulose sheets as described by J.L. Staneck and G.D. Roberts, "Simplified approach to 
identification of aerobic actinomicetes by thin-layer chromatography", 28, 226-231 (1974) with the following 
45 solvent system: Ethylacetate-Pyridine-Water (100 : 35 : 25 by volume). 

The obtained results showed the presence of mainly glucose and ribose while lower quantities of 
galactose, mannose and madurose (3-O-methyl-D-galactose) were also detected. 



Mycolic acids: 

An assay for detecting the presence of mycolic acids was carried out by the following method of 
Minnikin et al. (D.E. Minnikin, L Alshamaony and M. Goodfellow, "Differentiation of Mycobacterium , 
Nocardia and" related taxa by thin layer chromatography analysis of whole organism methanolysates", 
Journal of General Microbiology 88, 200-204, 1975). 

The r suits of the assay were negative: mycolic acids were not found. 

Identity of the strain: 
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The strain is assigned to the Actinomycetes genus Actinomadura because of the presence of meso- 
diaminopimelic acid and madurose, the lack of glycine in the peptodoglycan, the lack of mycolic acids and 
the formation of aerial mycelium with moderat ly long spore chains. 

As with other microorganisms, the characteristics of the A 40926 producing strain are subject to 
5 variation. For example, artificial variants and mutants of the strain can be obtained by treatment with various 
known mutagens, such as U.V. rays. X-rays, high frequency waves, radioactive rays, and chemicals such as 
nitrous acid, N-methyi-N^nitro-N-nitrosoguanidine, and many others. All natural and artificial variants and 
mutants which belong to the species of the genus Actinomadura and produce A 40926 antibiotics, are 
deemed equivalent to strain Actinomadura sp. ATCC 39727 and are contemplated to be within the scope of 
10 this invention. — ___ 

The recovery of A 40926 antibiotics from the fermentation broths of the producing microorganism is 
conducted according to known per se techniques which include extraction with solvents, precipitation by 
adding non-solvents or by changing the pH of the solution, partition chromatography, reverse-phase partition 
chromatography, ion-exchange chromatography, affinity chromatography and the like. 
is A preferred procedure includes an affinity chromatography on immobilized D-AJanyl-D-Alanine followed 
by reverse-phase column chromatography. 

Immobilized D-Alanyl-D-Alanine matrices suitable for the present recovery process are disclosed in 
European Patent Application No. 83112555. The preferred matrix in the present process is D-Alanyl-D- 
alanine coupled with a controlled pore cross-linked polydextrane. 
20 The fermentation broth can be subjected to the affinity chromatography directly after filtration or after a 
preliminary purification procedure. This latter procedure includes making the whole fermentation mass 
basic, preferably between pH 8.5 and 10.5, in order to soiubili2e the antibiotic substance adsorbed on the 
mycelium and then filtering. The clear filtrate is brought to pH 2.5-4.5 and filtered again in the presence of a 
filter aid. This filtrate is discarded while the recovered filtration cake is suspended in water, made basic, 
25 preferably at a pH between 8 and 9, and filtered. The filtration cake is re-subjected to the same procedure 
while the filtrates, which contain antibiotic A 40926, are pooled. 

These filtrates or the filtered fermentation broths are then subjected to an affinity chromatography on 
immobilized D-Alanyl-D-Alanine, either in column or batchwise. 

The binding of the A 40926 antibiotic substance to the affinity matrix is preferably made at a pH of 
30 about 7.0-8.0 and its elution is performed at more basic pH values (preferably between 9.0 and 10.5) by 
means of an aqueous base. This aqueous base may be ammonia, a volatile amine, an alkali or alkali metal 
hydroxide or a basic buffered solution optionally in the presence of a polar organic solvent such as a polar 
water-miscible solvent as defined below. 

After removing the impurities by rinsing the column with aqueous buffer pH 4-9, optionally containing 
35 salts, urea and/or water miscibie solvents, the antibiotic A 40926 is eiuted with the above etuting mixture. 
The crude antibiotic substance is then recovered preferably by removing water from the pooled antibiotic- 
containing fractions by azeotropical distillation with an organic solvent capable of forming minimum 
azeotropic mixtures with water, followed by addition of a non-solvent to precipitate the desired product 

Representative examples of organic solvents capable of forming minimum azeotropic mixtures with 
40 water are n-butanol, benzene, toluene, butyl ether, carbon tetrachloride, chloroform, cyclohexane, 2,5- 
dimethylfurane, hexane and m-xilene; the preferred solvent being n-butanol. 

Examples of non-solvents are: petroleum ether, lower alkyl ethers, such as ethyl ether, propyl ether and 
butyl ether, and lower alkyl ketones such as acetone. 

Alternatively, the pooled antibiotic-containing fractions are concentrated to a small volume, preferably by 
45 azeotropical distillation with an organic solvent defined as above, and the resulting aqueous solution is 
lyophilized. 

If the aqueous base employed in the elution is unvolatile, it may be necessary to neutralize and desalt 
the concentrate before precipitation or freeze-drying. 

A convenient desalting procedure includes applying the antibiotic containing aqueous solution to a 
5a silanized silica gei column, washing with distilled water and eluting with a mixture of a polar water-miscible 
solvent and water. 

Representative examples of polar water-miscible solvents are: water-soluble alcohols, (such as metha- 
nol, ethanol, iso-propanol. n-butanol), acetone, acetonrtrile, lower alkyl alkanoates (such as thyl acetate), 
tetrahydrofuran. dioxan and dimethylformamide and mixtures thereof; the preferred polar water-miscible 
55 solvent being acetonitrile. 

Alternatively, desalting may b carried out by applying the antibiotic containing solution to the above 
described affinity column, washing with distilled water and eluting with a volatile aqueous base as described 
above for the elution of the affinity chromatography. 
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The product so obtained is antibiotic A 40926 complex. If necessary, it may be further purified or 
subjected as such to the separation of its factors A, B, Bo, PA and PB. 

A convenient procedure to obtain a pure antibiotic A 40926 complex is represented by a further 
purification of the complex as obtained above on an affinity chromatography column. The same stationary 
5 phase as above (immobilized D-Alanyl-D-Alanine) is generally used and the desired antibiotic substance is 
eluted by following the affinity chromatography procedure on immobilized D-AJanyl-D-Alanine described 
above. 

A preferred immobilized D-Alanyl-D-Alanine is Sepharose-c-aminocaproyl-D-Alanyl-D-Alanine, a pre- 
ferred equilibrating mixture is 0.16% (w/v) ammonia containing 2M NaCI adjusted to pH 7-8, a preferred, 

70 rinsing solution is 0.16% (w/v) ammonia containing 2M NaCI adjusted to pH 8-9.5, a preferred eluting 
mixture is 0.16% (w/v) ammonia containing 2M NaCI adjusted to pH 10.5-12 and a most preferred eluting 
mixture is the above mixture adjusted to pH 1 1.5. 

The antibiotic A 40926 factors, namely antibiotic A 40926 factor A, antibiotic A 40926 factor B, antibiotic 
A 40926 factor Bo, antibiotic A 40926 factor PA and antibiotic A 40926 factor PB are isolated from an 

is aqueous solution of antibiotic A 40926 complex by column chromatography and preferably by reverse- 
phase column chromatography. The preferred stationary phase in the case of reverse-phase column 
chromatography is silanized silica gel. Good results may be obtained however also with column chromatog- 
raphy on non-functionalized polystyrene and acrylic resins such as those sold under the trade names 
Amberlite® XAD-2, XAD-4, XAD-7 and XAD-8 (Rohm and Haas) or Diaion© HP 20 (Mitsubishi). 

20 In case the reverse-phase purification step is accomplished by means of a silanized silica gel as the 
stationary phase, the column is preferably pre-equilibrated with a buffered aqueous solution at pH between 
4 and 9 and preferably between 5.5-6.5 and then eluted with a linear gradient of a polar water-miscible 
solvent in the same buffered solution. Representative examples of polar water-miscible solvents are: water- 
soluble alcohols, (such as methanol, ethanof, iso-propanol, n-butanoi), acetone, acetonitrile, tetrahydrofuran, 

25 dioxane and dimethylformamide and mixtures thereof; the preferred polar water-miscible solvent being 
acetonitrile. 

The eluted fractions are assayed for their antibiotic content by means of the usual bioassays, such as 
paper-disc or agar-diffusion assays, on susceptible microorganisms. Examples of susceptible organisms are 
Bacillus subtilis and S. aureus . 
30 The chromatography is also conveniently monitored by TLC or HPLC techniques. 

A preferred HPLC technique is represented by a reverse-phase HPLC using a column of porous and 
spheric particles of silanized silica gel according to the method described above when dealing with the 
HPLC procedure for the analysis of antibiotic A 40926 antibiotics. 

Fractions with a similar antibiotic content are pooled and desalted as described above to give 
35 essentially pure antibiotic A 40926 factor A, factor B, factor Bo, factor PA, and factor PB. 

Essentially pure antibiotic A 40926 factor A and antibiotic A 40926 factor B, antibiotic A 40926 factor Bo, 
antibiotic A 40926 factor PA and antibiotic A 40926 factor PB are obtained from those fractions containing 
them by a variety of known techniques such as lyophilization, precipitation by non-solvents or precipitation 
by changing the pH of the aqueous solution. 
40 A convenient procedure includes adding a solvent capable of forming azeotropic mixtures with water, 
removing water by azeotropic distillation and then collecting . by filtration the precipitate obtained after 
addition of a non-solvent like those described above. 

Antibiotic A 40926 factors PA and PB, at least under certain fermentation conditions, are the main 
antibiotic products of the A 40926 producing microorganism. 
45 Antibiotic A 40926 factors A and B are mainly transformation products of antibiotic A 40926 factor PA 
and factor PB respectively, and are often already present in the fermentation broth. 

It has been found that antibiotic A 40926 factor PA can be transformed into antibiotic A 40926 factor A 
and antibiotic A 40926 factor PB can be transformed into antibiotic A 40926 factor B under basic conditions. 
For instance, antibiotic A 40926 factor PA and antibiotic A 40926 factor PB are transformed into antibiotic A 
so 40926 factor A and factor B respectively, by treatment with 0.5-10% aqueous ammonia or other nucleophilic 
base such as an organic amine at room temperature for 8-24 hours. 

As a consequence, when the fermentation broth, or an antibiotic A 40926 containing extract or 
concentrate thereof, is allowed to stand for a certain time under basic conditions (e.g. aqueous solution of a 
nucleophilic base, at a pH >9 overnight,) an antibiotic A 40926 compl x will be obtained which is enrich d 
55 in antibiotic A 40926 factor A and factor B. If the period of exposure of the fermentation broth, extract or 
concentrate thereof, to a basic environment is short, an antibiotic A 40926 complex is obtained which is 
enriched in antibiotic A 40926 factor PA and factor PB. 

A preferred procedure to obtain an antibiotic A 40926 complex enriched in factor A and factor B 
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includes therefore leaving a solution of antibiotic A 40926 complex (which contains mainly antibiotic A 
40926 factors PA and PB) at room temperature for 8-12 h in an aqueous nucleophillc base, such as 
aqueous ammonia, and then isolating the desired antibiotic complex as described above. 

Examples of A 40926 containing solutions are fermentation- broths, xtracts and affinity chromatography 
5 eluted fractions. 

Pure antibiotic A 40926 may be obtained by further purifying the crude complex by affinity chromatog- 
raphy as described above. 

The product so obtained which possesses biological and physico-chemical properties derivable from 
the pure factors thereof, will be referred to in the examples as antibiotic A 40926 complex AB. 
w A preferred procedure to enrich in factors PA and PB an antibiotic A 40926 complex preparation, 
includes rapidly neutralizing the affinity chromatography eluted fractions with an acid, preferably a mineral 
acid such as sulfuric or hydrochloric acid. 

The isolation of pure antibiotic A 40926 factors PA and PB from this complex can be achieved 
according to one of the above reported procedures. 
75 A preferred procedure Includes reverse-phase liquid chromatography, preferably in stainless steel 
colums under moderate pressure (5-50 bar) or at high pressure (10r>200 bar). The solid phase may be a 
siianized silica gel with a hydrocarbon phase at 2-18 carbon atoms (most preferably C 18) or phenyl N group, 
and the eluent is a mixture of a polar water-miscible solvent as defined above and an aqueous buffer at a 
pH compatible with the resin (preferably pH 4-8). 
20 The elution is monitored as usual, the fractions having homogeneous antibiotic content are pooled and 
treated as described above to isolate the pure compounds having the characteristics reported below. 

Sophisticated HPLC analysis has shown that antibiotic A 40926 factor B actually is a mixture of two 
factors denominated factor Bo and factor Bi. 

Antibiotic A 40926 factor Bo, which accounts for approximately 90% of antibiotic A 40926 factor B, is 
25 the factor that has R| of 1.22 relative to Teicoplanin Aa component 2 in the system described below under 
point D of the physico-chemical characteristics of factor B, while factor Bi , which accounts for approxi- 
mately 10% of antibiotic A 40926 factor B, is that with relative R t of 1 .27 in the same system. 

Pure antibiotic A 40926 factor Bo is obtained by further purification of antibiotic A 40926 factor B for 
instance by repeating the reverse-phase chromatography procedure used for its isolation. 
30 The physico-chemical and biological properties of antibiotic A 40926 factor Bo are substantially identical 
to those of antibiotic A 40926 factor B except that at the HPLC analysis in a system like the above cited 
one, it has only one peak (R t 1 .22 relative to Teicoplanin A2 component 2 in the described HPLC system). 

Because of the above outlined similarities between antibiotic A 40926 factor B and antibiotic A 40926 
factor Bo in the present disclosure the reference to the biological properties of antibiotic A 40926 factor B is 
35 to be understood as referring also to antibiotic A 40926 factor Bo which is the main component (about 90%) 
of antibiotic A 40926 factor B and mainly contributes to its biological properties. 

Alternatively, the antibiotic substances of the invention may be isolated from the fermentation broth or 
further purified by means of strong or weak anion resins including functionalized polystyrene, acrylic or 
polydextrane matrices. Examples of weak anion exchange resins are those sold under the following trade- 
40 names: Dowex MWA-1 or WGR (Dow Chemical), Amberlite IRA-73 (Rohm and Haas), DEAE-Sephadex 
(Pharmacia). Examples of strong anion exchange resins which may be used according to invention include 
those sold under the following trade names: Dowex MSA-1, SBR, SBR-P (Dow Chemical), Amberlite IR-904 
(Rohm and Haas) and QAE-Sephadex (Pharmacia). 

The elution of the A 40926 antibiotic substances from these resins is conducted by means of linear 
45 gradient mixtures of aqueous solution of electrolytes, such as sodium or potassium hydrochlorides, in water 
or mixtures of water and an organic water-miscible solvent such as a lower alcohol (e. g. (Ci-Ct)alkanol) or 
lower alkyl ketones (e.g. acetone). 

Antibiotic A 40926 mannosyl aglycon is prepared by hydrolizing antibiotic A 40926 complex enriched in 
factor A and factor B, antibiotic A 40926 factor A. factor B, factor Bo or mixtures thereof under controlled 
50 acidic conditions. 

These controlled acid conditions are represented by a concentrated aqueous solution of a mineral or 
organic strong add optionally in the presence of an aprotic organic solvent. Preferred examples of strong 
mineral acids are sulfuric and phosphoric acid. 

A preferred strong organic acid is trifluoroacetic acid. 
55 Preferr d aprotic organic solvents are alicyclic or cyclic alkyl ethers such as dioxane and 
tetrahydrofuran, lower alkyl sulfoxides such as dim ethylsulf oxide and lower alky! amides such as dimethyl- 
formamide. 

The reaction temperature is generally kept betw en 0*C and the reflux temperature of the reaction 
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mixture. In many instances it is between 15* C and 75 *C, while a preferred temperature is between 20 *C 
and 55* C and most preferably it is room temperature. 

The reaction time varies depending on the specific reaction parameters and since the reaction course 
may be followed by TLC or HPLC techniques, the man Skilled in the art is capable of monitoring the 
5 reaction course and deciding when the reaction may be considered complete. 

A preferred embodiment of this process is represented by the controlled hydrolysis of antibiotic A 
40926 complex or a pure factor thereof to give antibiotic A 40926 mannosyl aglycon in the presence of 
aqueous 80-95% trifluoroacetic acid at room temperature. 

Another preferred embodiment of this process is represented by the controlled hydrolysis of antibiotic A 
to 40926 mannosyl aglycon in the presence of a mixture 2:1 to 12 of aqueous 1-2 N sulfuric acid and dioxane. 

The purification of crude antibiotic A 40926 mannosyl aglycon as recovered at the end of the hydrolysis 
step may be accomplished according to known per se techniques, such as precipitation by addition of non- 
solvents, extraction with solvents and chromatography. 

Preferred chromatographic procedures include column chromatography and the most preferred 
75 chromatographic procedure is reverse-phase column chromatography. 

A suitable reverse-phase liquid chromatography procedure, preferably employes stainless steel columns 
under moderate pressure (5-50 bar) or at high pressure (100-200 bar). The solid phase may be a silanized 
silica gel with a hydrocarbon phase at 2-18 carbon atoms (most preferably C 18) or phenyl group, and the 
eluent is a mixture of a polar water-miscible solvent and an aqueous buffer at a pH compatible with the 
20 resin (preferably pH 3-8). 

Representative examples of polar water-miscible solvents are: water-soluble alcohols, (such as metha- 
nol, ethanol, iso-propanol. n-butanol), acetone, acetonitrile, lower alkyl alkanoates (such as ethyl acetate), 
tetrahydrofuran, dioxane and dimethylformamide and mixtures thereof; the preferred polar water-miscible 
solvent being acetonitrile. 

25 The eluted fractions are assayed for their antibiotic content by means of the usual bioassays, such as 
paper-disc or agar-diffusion assays, on susceptible microorganisms. Examples of susceptible organisms are 
Bacillus subtilis and S. aureus. 

The purification as well as the reaction are also conveniently monitored by TLC or HPLC techniques. 
A preferred HPLC technique is represented by a reverse-phase HPLC using a column of porous and 

30 spheric particles of silanized silica gel functionalized with C-18 alkyl groups having a diameter preferably of 
5 micrometers (such as 5 urn Ultrasphere* ODS Altex; Beckman Co.) , a pre-column which is a silica gel 
functionalized with C-18 alkyl groups (such as RP 18 Brownlee Labs) and an eluent which is a linear 
gradient mixture of a polar water miscible solvent, such as one of those described above, in an aqueous 
buffered solution. 

35 Preferably this solution is adjusted to pH 5-7. A most preferred eluent is represented by a linear 
gradient from 5 to 60% of eluent B in eluent A wherein eluent A is a mixture of acetonitrile/aqueous buffer, 
pH 5-7, 10:90 and eluent B is a mixture of acetonitrile/aqueous buffer, pH 5-7, 70:30. As known in the art. 
many substances can be used as internal standards. A very convenient one is, in this case, antibiotic L 
17054 which has a retention time close to the compounds of the invention in this HPLC system. This 

40 standard substance is known and has been described in European Patent Application publication No. 
0119575. 

The antibacterial activity of the compounds of the invention can be demonstrated in vitro by means of 
standard dilution tests on different microorganism cultures. 

45 Physico-chemical characteristics of antibiotic A 40926 factor A: 

A) ultraviolet absorption spectrum, which is shown in Figure 11 of the accompanying drawings, and 
exhibits the following absorption maxima: 

so 
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10 



15 



20 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.38 

c) 0.1 N sodium or potassium hydroxide 

d) methanol 

e) phosphate buffer pH 9.0 


281 
281 

300 (shoulder) 

300 

282 

282 

300 (shoulder) 



B) infrared absorption spectrum which is shown in Figure 12 of the accompanying drawings and exhibits 
the following absorption maxima (cm* 1 ): 

3700-3100. 3100-2800 (nujol); 1655; 1620-1560; 1510; 1480-1410 (nujol); 1375 (nujol); 1320-1250; 1250- 
1190; 1100-950; 845; 810; 720 (nujol). 

C) 'H-NMR spectrum which is shown in Figure 13 and exhibits the following groups of signals (in ppm) 
at 270 MHz recorded in DMSO dc (hexadeuterodimethylsulfoxide) using TMS as the internal standard 
(0.00 ppm), ( 5 = ppm): 

5 0.86 (fs, 6H); 1.21 (-11H); 1.43 (2H); 2.01 (2H); 2.31-2.34 (3K); 4-6.2 (-16H); 6.2-8 (-23H); 8.44, 9.22, 
9.66 (broad bands; mobile protons) 
2.5-4: interference from H2O peaks. 

D) retention-time (R t ) of 1.12 relative to Teicoplanin A2 component 2 (R t = 20.3 min), when analyzed by 
reverse phase HPLC under the following conditions: 



25 



column: Ultrasphere ODS (5 pm) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 



30 



pre-column: Brownlee Labs RP 18 (5 /im) 



eluent A: CH 3 CN 



10%^ adjusted at 
(2.5 g/1) NaH 2 P0 4 .H 2 0 90% j pH 6-0 



eluent B: CH^CN 



70%^ adjusted at 
(2.5 g/1) NaH 2 P0 4 .H 2 0 30%J pH 6.0 



elution: linear gradient from 5% to 60%, of 
eluent B in eluent A, in 40 min 



flow rate: 1.8 ml/min 



U.V. detector: 254 nm 

50 

internal standard: Teicoplanin A 2 component 2 

(Gruppo L petit S.p.A.) 

55 

Under the same conditions the retention time r lative to Testosterone (Roussel Uclaf) is 0.60. 

E) elemental analysis, after the sample has been previously dried at about 140* C under inert 

atmospher (A w 4.6%) which indicates the following approximate percentage composition (average): 
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carbon 55.82%; hydrogen 5.17%; nitrogen 6.31%; chlorine (total) 4.24%; chlorine (ionic) 0.37%. In- 
1 organic residue at 900 * C in the air: 1 2%. 

F) acid-base titration profll in 2-methoxyethanol (MCS):water, 4:1 upon titration with KOH after addition 
of an excess of HCI which indicates four ionizable functions having the following pk MC s: 4.6, 5.6, 7.2, 9.2. 

G) R t value of 0.24 and a R f value relative to Teicoplanin A2 component 2 of 0.70 in the following 
chromatographic system: 

5% (w/v) aqueous Na 2 SO* 70 
acetonltrile 30 

using silanized silica gel 60 F 2 s* Merck plates (layer thickness 0.25 mm) 
Visualization: 

- U.V. light 

• Yellow color with Pauly Reagent, i.e. diazotized sulfanilic acid (J. Chromatog. 20, 171 (1965), Z. 
Physiol. Chem. 292, 99. (1953)) 

- Bioautography using B. subtilis ATCC 6633 on minimal Davis medium. 

H) MW of about 1716 desumed from a FAB-MS spectrum showing the M + H e peak at 1717. 

Physico-chemical characteristics of antibiotic A 40926 factor B: 

A) ultraviolet absorption spectrum, which is shown in Figure 14 of the accompanying drawings, and 
exhibits the following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.38 

c) 0.1 N sodium or potassium hydroxide 

d) phosphate buffer pH 9.0 

e) methanol 


282 
281 

300 (shoulder) 

300 

283 

300 (shoulder) 
282 



B) infrared absorption spectrum which is shown in Figure 15 of the accompanying drawings and exhibits 
the following absorption maxima (cm * 1 ): 

3700-3080, 3080-2700 (nujol); 1720-1625; 1625-1560; 1505: 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 
1150; 1100-1040; 1030; 1015; 970; 890; 840; 810; 720 (nujol). 

C) 1 H-NMR spectrum shown in Figure 16 exhibits the following groups of signals (in ppm) in the 270 
MHz 'H-NMR recorded in DMSO d 6 (hexadeuterodimethylsulfoxide) using TMS as the internal standard 
(0.00 ppm), (a = ppm): 

B 0.85 (d, isopropyl CH 3 -s); 1.15 (-13H); 1.44 (~2H); 2.02 (2H); 2.32-2.35 (3H); 4-6.1 (-16H); 6.1-8 
(-23H); 8.52, 9.30, 9.68 (broad bands; mobile protons) 
2.5-4 interference from H2O peaks. 

D) Retention times (R t ) of 1.22 and 1.27 relative to Teicoplanin A 2 component 2 (R, = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 



27 



EP 0 240 609 B1 



column: Ultrasphere ODS (5 pin) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 



pre-column* Brown lee Labs RP 18 (5 pm) 

eluent A: CHjCN 1Q%\ adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%} pH 6.0 

eluent B: CH 3 CN 70%£ adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 30%} pH 6.0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A f in 40 min 



flow rate: 1.8 ml/min 



U.V. detector: 254 ran 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 

E) elemental analysis, after the sample has been previously dried at about 140 # C under inert 
atmosphere {Aw 9.6%) indicates the following approximate percentage composition (average): carbon 
54.09%; hydrogen 5.13%; nitrogen 6.34%; chlorine (total) 4.12%; chlorine (ionic) 0.39%. Inorganic 
residue at 900* C in the air: 5%. 

F) acid base titration profile in 2-methoxyethanol (MCS):water, 4:1 upon titration with KOH after addition 
of an excess of HCI (pH 2.7) which indicates four ionizable functions having the following pk MC s: 4.5, 5.6, 
7.2.9.2. 

G) R f value of 0.21 and a R» value relative to Teicoplanin A2 component 2 of 0.53 in the following 
chromatographic system: 

5% (w/v) aqueous Na 2 SO* 70 
acetonitriie 30 

using silanized silica gel 60 F 2 s* Merck plates (layer thickness 0.25 mm) 
Visualization: 

- U.V. light 

- Yellow color with Pauly Reagent. i.e. diazotized sulfanilic acid (J. Chromatog. 20. 171 (1965). Z. 
Physiol. Chem. 292. 99. (1953)) 

- Bioautography using B. subtilis ATCC 6633 on minimal Davis medium. 

H) MW of about 1730 desumed from a FAB-MS spectrum showing the M + He peak at 1731. 

Physico-chemical characteristics of antibiotic A 40926 factor Bo : 

A) ultraviolet absorption spectrum which is shown in Figure 14 of the accompanying drawing and exhibits 
the following absorption maxima: 
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X max (nm) 


a) 0.1 N HC! 

b) phosphate buffer pH 7.38 

c) 0.1 N sodium or potassium hydroxide 

d) phosphate buffer pH 9.0 

e) methanol 


282 
281 

300 (shoulder) 

300 

283 

300 (shoulder) 
282 



B) infrared absorption spectrum which shown in Figure 15 of the accompanying drawings exhibits the 
following absorption maxima (cm * 1 ): 

3700-3080, 3080-2700 (nujol); 1720-1625; T625-1560; 1505; 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 
1150; 1100-1040; 1030; 1015; 970; 890; 840; 810; 720 (nujol). 

C) 'H-NMR spectrum which shown in Figure 16 exhibits the following groups of signals (in ppm) in the 
270 MHz 'H-NMR recorded in DMSO ds (hexadeuterodimethylsulfoxlde) using TMS as the internal 
standard (0.00 ppm), (5 = ppm): 

5 0.85 (d. isopropyl CH 3 's); 1.15 (~13H); 1.44 (-2H); 2.02 (2H); 2.32-2.35 (3H); 4-6.1 (~16H); 6.1-8 
(-23H); 8.52, 9.30, 9.68 (broad bands; mobile protons) 2.5-4 interference from H 2 0 peaks. 

D) Retention time (R t ) of 1.22 relative to Teicoplanin A 2 component 2 (R t = 20.3 min) when analyzed by 
reverse phase HPLC under the following conditions: 

column: Ultrasphere CDS (5 pm) Altex (Beckman) 
4.6 mm (x.d.) x 250 mm 

pre-column: Brownlee Labs RP 18 (5 pm) 

eluent A: CH 3 CN 10%^) adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%/ pH 6.0 



eluent B: CHjCN 



70%) adjusted at 



(2.5 g/1) NaH 2 P0 4 .H 2 0 30% 



; J pH 6 . 



elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 



flow rate: 1.8 ml/min 



U.V. detector: 254 nm 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



E) elemental analysis, after the sample has been previously dried at about 140 C under in rt 
atmospher (Aw 9.6%) indicates th following approximate percentage composition (av rag ): carbon 
54.09%; hydrogen 5.13%; nitrogen 6.34%; chlorine (total) 4.12%; chlorine (ionic) 0.39%. Inorganic 
residue at 900* C in the air: 5%. 
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F) acid base titration profile in 2-methoxyethanol (MCS)rwater, 4:1 upon titration with KOH after addition 
of an excess of HCI indicates four ionizable functions having the following pk MCS : 4.5, 5.6, 7.2, 9.2. 

G) R» value of 0.21 and a R, value relative to Teicoplanin A 2 component 2 of 0.53 in the following 
chromatographic system: 

5% (w/v) aqueous Na 2 S04 70 
acetonitrile 30 

using silanized silica gel 60 F 25 * Merck plates (layer thickness 025 mm) 
visualization: 

- U.V. light 

- Yellow color with Pauly Reagent, i.e. diazotized sulfanilic acid (J. Chromatog. 20, 171 (1965), Z. 
Physiol. Chem. 292, 99. (1953)) — 

- Bioautography using B. subtilis ATCC 6633 on minimal Davis medium. 

H) MW of about 1730 desumed from a FAB-MS spectrum showing the M+He peak at 1731. 

Physico-chemical characteristics of antibiotic A 40926 factor PA: 

A) ultraviolet absorption spectrum, shown in Rgure 17 of the accompanying drawings, exhibits the 
following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) 0.1 N potassium hydroxide 

c) phosphate buffer pH 7.38 

d) phosphate buffer pH 9.0 


282 
300 
282 

300 (shoulder) 
283 

300 (shoulder) 



B) infrared absorption spectrum shown in Rgure 18 of the accompanying drawings exhibits the following 
absorption maxima (cm _1 ): 

3700-3100, 3000-2800 (nujol); 1760-1710: 1655; 1620-1550; 1505: 1460 (nujol); 1375 (nujol); 1260, 1250- 
950; 845; 805; 720 (nujol) 

C) 1 H-NMR spectrum which is shown in Rgure 19 

exhibits the following groups of signals (in ppm) in the 270 MHz 'H-NMR recorded in DMSO d 6 - 
(hexadeuterodimethylsulfoxide) using TMS as the internal standard (0.00 ppm), (5 = ppm): 
0.86. d's (CH 3 ); 1.15-1.22, m (CH2)„; 1.41. m (CH 2 ); 2.01, s (CH 3 ); 2.01, m (CHa); 2.28, s (N-CH 3 ); 4.26- 
5.96, br (peptidic and aromatic CH's); 6.33-7.73 br (aromatic CH's and peptidic NH's). 

br = broad 

d = doublet 

dd = doublet of doublets 

m = multiplet 

s = singlet 

t = triplet 

D) retention-time (Rt) of 1.15 relative to Teicoplanin A2 component 2 (R t « 20.3 min) when analyzed by 
reverse phase HPLC under the following conditions: 
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column: Ultrasphere ODS (5 pm) Altex (Beckman) 

4.6 mm (i.d.) x 250 mm 

pre-column: Brown lee Labs RP 18 (5 pm) 

eluent A: CHjCN 10£S adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%J pH 6.0 



eluent B: CH 3 CN 70%£ adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 30%J pH 6.0 



elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flow rate: 1.8 ml/min 

U.V. detector: 254 nm 

internal standard: Teiccplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 

E) R f value relative to Teicoplanin A2 component 2 of 0.62 in the following chromatographic system: 
5% (w/v) aqueous Na2S0* 70 

acetonitrile 30 

using silanized silica gel 60 F25* Merck plates (layer thickness 0.25 mm) 
Visualization: 

- U.V. light 

- Yellow color with Pauly Reagent, i.e. diazotized sulfanilic acid (J. Chromatog. 20, 171 (1965), Z. 
Physiol. Chem. 292, 99, (1953)) — 

- Bioautography using B. subtilis ATCC 6633 on minimal Davis medium. 

F) MW of about 1758 desumed from a FAB-MS spectrum showing a cluster of peaks having the most 
intense peak at 1761. The operative conditions of the FAB-MS analysis were the following: 

Instrument: VG Mod ZAB SE equipped with FAB gun Ion Tech 

Conditions: Positive FAB, Xe Accelerating voltage, 8KV Matrix: Thioglycerol-glycerol 1/1 (v/v). 

Physico-chemical characteristics of antibiotic A 40926 factor PB: 

A) ultraviolet absorption spectrum, shown in Figure 20 of the accompanying drawings, exhibits the 
following absorption maxima: 
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X max (nm) 


a) 0.1 N HCI 

b) 0.1 N potassium hydroxide 

c) phosphate buffer pH 7.38 

d) phosphate buffer pH 9.0 


282 
300 
282 

300 (shoulder) 
282 

300 (shoulder) 



B) infrared absorption spectrum which shown in Figure 21 of the accompanying drawings exhibits the 
following absorption maxima (cm 

3700-3100. 3000-2800 (nujol); 1760-1710; 1655; 1620-1560; 1605; 1480-1420 (nujol); 1375 (nujol); 1320- 
1270; 1230-1190; 1150, 1120-920; 845; 810^720 (nujol) 

C.1) ^-NMR spectrum shown in Figure 22 exhibits the following groups of signals (in ppm) at the 270 
MHz in OMSO de (hexadeuterodimethy Isulfoxide) using TMS as the internal standard (0.00 ppm), (S = 
ppm) multiplicity; (attribution): 

0.84, d (isopropyl CH 3 's); 1.17, m (CH 2 )n; 1.43, m (CH 2 ). 1.99, s (CH 3 ); 2.01, m (CH 2 ); 2.31, s (N-CH 3 ); 
2.79, dd (C-H); 3.70, m (C-H); 4.06-6.02, br (peptidic and aromatic Crfs); 6.45-7.74, br (aromatic CH's 
and peptidic NH's); 8.19-9.99. br (peptidic NH's and phenolic OH's) 

C.2) 1 H-NMR spectrum shown in Figure 23 exhibits the following groups of signals (in ppm) at the 270 
MHz in DMSO ds plus CF 3 COOD using TMS as the internal standard (0.00 ppm), (5 « ppm) multiplicity; 
(attribution): 

0.84, d (isopropyl CH 3 's); 1.13. m (CH 2 )„; 1.40, m (CH 2 ); 1.98.S (CH 3 ); 2.00. m (CH 2 ); 2.92, dd (C-H); 
3.29-3.71, m (sugar C-H f s); 4.07-6.09, s and m (peptidic and aromatic CH's); 6.45-7.83, s and m 
(aromatic CH's and peptidic NH's); 8.17-10.38 (peptidic NH's. phenolic OH's). 

D) retention times (RJ of 1.27 and 1.32 relative to Teicoplanin As component 2 (R t - 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 
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column: Ultrasphere ODS (5 jam) Altex (Beckman) 

4.6 mm (i.d.) x 250 mm 

pre-column: Brownlee Labs RP 18 (5 ;im) y . 

eluent A: CH 3 CN 10% £ adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%J pH 6.0 

eluent B: CH.CN 70%^ adjusted at 



3 



(2.5 g/1) NaH 2 P0 4 .H 2 0 30%j pH 6.0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flow rate: 1.8 ml/min 

U.V. detector: 254 nm 

internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 

E) R f value relative to Teicoplanin A 2 component 2 of 0.53 in the following chromatographic system: 
5% (w/v) aqueous Na 2 SO* 70 

acetonitrile 30 

using silanized silica gel 60 F254 Merck plates (layer thickness 0.25 mm) 
Visualization: 

- U.V. light 

- Yellow color with Pauly Reagent, i.e. diazotized sulfanilic acid (J. Chromatog. 20, 171 (1965), Z. 
Physiol. Chem. 292, 99, (1953)) 

- Bioautography using B. subtilis ATCC 6633 on minimal Davis medium. 

F) MW of about 1772 desumed from a FAB-MS spectrum showing a cluster of peaks having the most 
intense peak at 1776. The operative conditions of the FAB-MS analysis were the following: 

Instrument: VQ Mod ZAB SE equipped with FAB gun Ion Tech 

Conditions: Positive FAB, Xe Accelerating voltage, 8KV Matrix: Thioglycerol-glycerol 1/1 (v/v). 
Antibiotic A 40926 mannosyl aglycon has the following characteristics : 

A) ultraviolet absorption spectrum, which is shown in Figure 24 of the accompanying drawings, and 
exhibits the following absorption maxima: 
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X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.38 

c) 0.1 N potassium hydroxide 

d) phosphate buffer pH 9.0 


280 
280 

300 (shoulder) 

298 

282 

300 (shoulder) 



B) infrared absorption spectrum which is shown in Figure 25 of the accompanying drawings and exhibits 
the following absorption maxima (cm -1 ): 

3700-3100; 3000-2800 (nujol); 1655; 1620-1540; 1505; 1460 (nujol); 1375 (nujol) 1350-1250; 1210; 1150; 
1020; 970; 850. 810 

C) *H-NMR spectrum which is shown in Figure 26 and exhibits the following groups of signals (in ppm) 
at 270 MHz recorded in DMSO 6b (hexadeuterodimethylsuifoxide) plus CFaCOOH using TMS as the 
internal standard (0.00 ppm). (6 = ppm): 

2.51, s (DMSOds); 2.50, s (NCH 3 ); 2.88, m (Z2); 3.30, m (Z'2); 4.08, m (X6); 4.44, d (X5); 4.49, d (X7); 
4.83, m (X2); 5.02, s (4F); 5.08, s (Z6); 5.31, s (anomeric proton of mannose); 5.53, d (X4); 5.78, s (4B); 
6.08, d (X3); 7.70, s (6B); 6.44-8.52 (aromatic and peptidic NH's) 
d = doublet; m = multiplet; s = singlet 

D) retention-time (R t ) of 1.18 relative to antibiotic L 17054 (TA3-1) (R t = 8.78 min), when analyzed by 
reverse phase HPLC under the following conditions: 

column : Ultraspfere ODS (5 pm) Altex (Beckman) 

4.6 mm (i.d.) x 250 mm 



pre-column : Brcwnlee Labs. RP 18 (5 pm) 



eluent A: 



eluent B: 



CH 3 CN 



10%£ adjusted 
(2.5 g/1) NaH 2 P0 4 .H 2 0 90%J at pH 6.0 



CH 3 CN 



(2.5 g/1) NaH 2 P0 4 .H 2 0 30% 



h ac 
\) ai 

n adjusted 
\) at pH 6.C 



elution: linear gradient from 5% to 60% of 

eluent B in eluent A, in 40 min 



flow rate : 1.6 ml/min 
U.V. detector: 254 nm 

internal standard : antibiotic I- 17054 (TA3-1) 

(Gruppo Lepetit S.p.A.) 

E) Rr value of 0.39 in th following chromatographic system: 
1 M NaCI containing 5 g/l of NaH 2 PO*.H 2 0 70 
acetonitrile 30 

adjusted to pH 6.0, using silanized silica gel 60 F 25 i Merck plates (layer thickn ss 0.25 mm) 
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Visualization: 

- U.V. light 

- Yellow color with Pauly Reagent, i.e. diazotized suKanilic acid (J. Chromatog. 20, 171 (1965), Z. 
Physiol. Chem. 292, 99, (1953)) 

5 - Bioautography using B. subtilis ATCC 6633 on minimal Davis medium. 

F) A fast atom bombardment (FAB) mass spectrum with M + He at about 1374. 
The following Examples further illustrate the invention and. as such, should not be construed as limiting 
. its scope. 

10 Example 1: 

. Preparation of antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB and antibiotic A 40926 
aglycon 

a) Antibiotic A 40926 complex AB (as prepared substantially by following the procedure of Preparation 3) 
is (750 mg) is dissolved in 150 m! of a mixture dimethylsulfoxide (DMSO) /37% (w/w) hydrochloric acid 

(HCI), 9:1 (v/v) and the reaction mixture is heated to about 65* C. 

The reaction course is monitored by HPLC and when the starting materials are completely reacted (after 
about 5 h) the reaction is quenched with cold water (600 ml) and the pH of the resulting mixture is 
adjusted to about 7.5. 

20 This mixture contains a mixture of the compounds of the title which is separated into its two major 
components by affinity chromatography according to the following procedure: 

b) The aqueous mixture obtained above (750 ml) is applied to a Sepharose-D-Alanyl-D-Alanine 
chromatography column prepared as described in Preparation 8 (100 ml of swollen resin in 10 mM 
TRIS.HCI pH 7.5 buffer bed height 10 cm). 0.05 M NHUOH.HCI pH 7.5 containing 2 M NaCI (200 ml) 

25 (buffer B) is passed through the column; then A 40926 aglycon is selectively removed from the column 
by eluting with 0.05 M NHaOH.HCI pH 9.5 containing 2 M NaCI (1500 ml) (buffer C). N-Ac- 
ylaminoglucuronyl aglycon complex AB is then eluted with 0.1 M aqueous ammonia (buffer D). The 
eluted fractions are then pooled according to their antibiotic content adjusted to about pH 7.5 and each 
antibiotic containing solution is chromatographed on a Sepharose-D-Alanyl-D-Alanine column (100 ml of 
30 swollen resin in 10 mM TRIS.HCI pH 7.5 buffer; bed height 10 cm). Distilled water is passed through the 
column until the inorganic salts are washed out. The antibiotics are then eluted with 0.1 N aqueous 
ammonia. These eluted fractions, pooled according to their antibiotic content, are concentrated to a small 
volume under reduced pressure by azeotropical distillation with n-butanol and lyophilized yielding 
respectively 201 mg of N-acylaminoglucuronyl aglycon complex AB and 236 mg of A 40926 aglycon. 
35 By repeating the same experiment described above but using a mixture DMSO/37% HCI 95:5 at about 
40 *C for about 5 days the yield in N-acylaminoglucuronyl aglycon complex AB increases of about 15% 
while the yield in A 40926 aglycon is reduced accordingly. 

By repeating these experiments starting from antibiotic A 40926 complex, antibiotic A 40926 factor A, 
antibiotic A 40926 factor B, antibiotic A 40926 factor B 0 , antibiotic A 40926 factor PA and antibiotic A 40926 
40 factor PB substantially the same results are obtained (he. the yields vary in the range ± 5%). 

In particular, starting from antibiotic A 40926 factor A, or factor PA, the product which is obtained is 
antibiotic A 40926 N-acylaminoglucuronyl aglycon factor A, while starting from antibiotic A 40926 factor PB, 
or factor Bo the obtained product is antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B 0 . From 
antibiotic A 40926 factor B a mixture of antibiotic A 40926 N-acylaminoglucuronyl aglycon factors Bo and Bi 
45 is obtained which may be separated by HPLC. 

Example 2: 

Separation of antibiotic A 40926 N-acylaminoglucuronyl aglycon factors A, Bo and Bi 

50 20 mg of antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB is dissolved in 1 ml of 18 mM 
sodium phosphate buffer pH 6.0 containing 10% of acetonitrile. The solution was injected into a HPLC 
preparative column (7 mm id x 250 mm) Lichrosorb RP18 silanized silica gel (Merck Co.) having 7 
micrometer particl size. 

The column is luted at a flow rate of 5 ml/min of phases A and B with a linear gradient from 10% to 
55 55% of phase A in 55 min. 

Phase A: 18 mM sodium phosphate/CH 3 CN 30/70 brought to pH 6.0 with NaOH. 
Phase B: 18 mM sodium phosphate/CH 3 CN 90/10 brought to pH 6.0 with NaOH. 

The column eluates UV absorption at 254 nm is recorded and the lution fractions having homogeneous 
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content ar collected, separating thr e groups of eiuates containing antibiotic A 40926 N-ac- 

ylaminoglucuronyl aglycon factors A, Bo and Bi respectively. 

The eiuates containing the purified antibiotic A 40926 N-acylaminoglucuronyl aglycon factors of 11 

subsequent chromatographic runs are pooled and desalted as usual by loading them on a column of 5 ml 
s swollen Sepharose-D-Ala-D-Ala (c.f. Preparation 8). After removing the salts with 10 ml of 1 mM HCI 

followed by 5 x 10 ml of distilled water, the antibiotic is eluted with 5 x 10 ml of 1% w/v aqueous ammonia. 

The ammonia eiuates are then separately collected and freeze-dried yielding 15 mg of antibiotic A 40926 N- 

acylaminoglucuronyl aglycon factor A, 51 mg of antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo 

and 3 mg of antibiotic A 40926 N-acylaminoglucuronyl aglycon factor BV whose physico-chemical data and 
w chemical formula are reported above in the description. 

Example 3: 

Selective preparation of antibiotic A 40926 aglycon 

15 a) From antibiotic A 40926 complex AB 

Antibiotic A 40926 complex AB (as prepared substantially by following the procedure of Preparation 3) 
(750 mg) is dissolved in 150 ml of admixture dimethylsuifoxide/37% hydrochloric acid, 9:1 (v/v) and the 
reaction mixture is heated to about 80* C. The reaction course is monitored by HPLC and when the starting 

20 materials are completely reacted (after about 3h) the reaction is quenched with cold water (600 ml) and the 
pH of the resulting mixture is adjusted to about 7.5. This mixture (750 ml) contains antibiotic A 40926 
aglycon which is separated by affinity chromatography on a Sepharose-D-Alanyl-D-Alanine chromatography 
column prepared as described in Preparation 8 (100 ml of swollen resin in 10 mM TRIS.HCI pH 7.5; bed 
height 10 cm). 0.05 M NH*OH.HCI pH 7.5 containing 2 M NaCI (200 ml) (buffer B) is passed through the 

25 column; then A 40926 aglycon is selectively removed from the column by eluting with 0.05 M NH*OH.HCI 
pH 9.5 containing 2 M NaCI (1500 ml) (buffer C). The eluted fractions are then pooled according to their 
antibiotic content, adjusted to about pH 7.5 and chromatographed on Sepharose-D-Alanyl-D-Alanine column 
(100 ml of swollen resin in 10 mM TRIS.HCI pH 7.5; bed height 10 cm). Distilled water is passed through 
the column until the inorganic salts are washed out. A 40926 aglycon is eluted with 0.1 N aqueous 

30 ammonia. These eiuates are concentrated to a small volume under reduced pressure by azeotropical 
distillation with n-butanol and lyophillzed yielding 530 mg of A 40926 aglycon. 

Preparation of the starting materials: 

35 Preparation 1: 

Fermentation of Actinomadura sp.ATCC 39727 

A culture of antibiotic A 40926 producing strain (Actinomadura sp. ATCC 39727) is grown on oatmeal 
agar slant for 2-3 weeks at 28 *C and used to inoculate a 500 ml Erlenmeyer flask containing 100 ml of 

40 medium composed of 0.5% meat extract, 0.5% autolyzed yeast, 0.5% peptone, 0.3% casein hydroIy2ed, 
2% glucose, 0.15% NaCI (pH 7.5 before sterilization). 

The flask is incubated at 28* C on a rotary shaker at 200 rpm for about 72 h and then the culture Is 
transferred to a fermentor containing 4 I of the above medium. This culture is grown at 28* C for about 72 h 
with air-flow of about two liters per minute and stirring at about 900 rpm. Then, it is used to inoculate a 200 1 

45 fermentor of the same medium. This fermentor is aerated with 100 I per minute of sterile air and is stirred at 
250 rpm at about 28* C. The antibiotic production is monitored by the paper-disc agar diffusion method 
using B. subtilis on a minimal medium as the test organism. The maximum activity is obtained after 72-96 
h. 

so Preparation 2: 

Recovery of "antibiotic A 40926 

A) The abov fermentation broth is cooled to 4*C, brought to pH 9.5 and stirred. After about 1 h it is 
filtered and the filtrate is adjusted to pH about 3.5 with an aqu ous mineral acid. The mixture is stirred 

55 for 30 min at 4* C and then filtered with (Hyflo-FloMa®) filter aid. The clear filtrate is discharged and the 
filter cake is suspended in deionized wat r, adjusted to pH about 8.5, stirred and then filtered. Th 
recovered cake is subjected to the same procedure. The pooled filtrates contain antibiotic A 40926. 

B) Swollen D-Ala-D-Ala-c-aminocaproyl-Sepharose modified matrix (2 I) is added to the fermentation 
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broth obtained according to Preparation 1 (aft r tittering it and bringing the pH of the clear filtrate to 
about 8.5) or to the pooled filtrate obtained according to the above Preparation 2 A). After stirring 
overnight at room temperatur , the resin is recovered by filtration and is washed sequentially with about 
2 x 10 I of 0.45 mM HCI-TRIS buffer pH 7.5 (TRIS = 2-amino-2-hydroxymethyl-1.3-propanediol) which 
5 contains 5% (w/v) NaCI and then with distilled water (4 x 20 I). The A 40926 antibiotic is eluted from the 
resin with 1% (w/v) ammonia hydrate (2 x 20 I). The eluates are left overnight at room temperature and 
then concentrated to a small volume (about 2.5 I). Water is eliminated by azeotropical distillation with n- 
butanol. Petroleum ether is then added, precipitating 3.4 g of crude antibiotic A 40926 complex. 

w Preparation 3: 

Purification of antibiotic A 40926 complex AB 

Crude antibiotic A 40926 complex obtained essentially following the procedure of the above Preparation 
2, (750 mg; HPLC titre 70%) is dissolved in 400 ml of water, adjusted to pH 7.5 and filtered. The filtrate is 
ts then subjected to affinity chromatography on a D-Ala-D-Ala-€-aminocaproyl-Sepharose column (50 ml of 
swollen resin; bed height = 5 cm). The column, equilibrated with 0.16% (w/v) ammonia containing 2 M 
NaCI adjusted to pH 7.5 with HCI, is developed sequentally with the following three buffer solutions: 

buffer A: 0.16% (w/v) ammonia contaning 2M NaCI adjusted to pH 7.5 with HCI, (2.6 column bed 
volumes); 

20 buffer B: 0.16% (w/v) ammonia containing 2M NaCI adjusted to pH 9.5 with HCI (16 column bed 
volumes); 

/ buffer C: 1% (w/v) aqueous ammonia pH 11.4 (2.6 column bed volumes). 

Buffer C elutes antibiotic A 40926 complex AB in a single fraction. This eluted fraction is adjusted to pH 
7.0 and reapplied to the same affinity column buffered with with 10 mM TRIS-HCI pH 7.0. The column is 
25 washed with distilled water until desalting is complete. 

The antibiotic is then eluted with 2 column bed volumes of 0.39% (w/v) aqueous ammonia pH 11.0. 
The eluted fractions are concentrated to a small aqueous mixture and then freeze-dried. Pure antibiotic 
A 40926 complex AB (374 mg) is obtained. 

30 Preparation 4: 

Isolation of antibiotic A 40926 factors A and B 

A) Antibiotic A 40926 complex as obtained according to Preparation 2 (3.3 g) or antibiotic A 40926 
complex AB as obtained according to Preparation 3 (2.3 g) is suspended in 0.5 I of water, stirred and 

35 then filtered. The clear filtrate is applied to a silanized silica gel column (200 g; bed h 18 cm; silanized 
Silicagel 60; 70-230 mesh, Merck Inc.) pre-equilibrated with solution A (0.001 M aqueous sodium EDTA 
containing 0.25% (w/v) NaH 2 P04.H 2 0 and 2.5% (w/v) NaCI adjusted to pH 6.0 with NaOH). The column 
is eluted with a linear gradient from 0% to 40% (v/v) of acetonitrile in solution A with a total volume of 
about 7 I in about 48 h. Fractions of about 15.5 ml are collected and assayed by bioassay on Bacillus 

AO subtilis and analyzed by HPLC. Fractions having a similar antibiotic content are pooled. Fractions No. 
310-330 and No. 348-365 contained the antibiotic substances denominated, respectively, A 40926 factor 
A and A 40926 factor B. 

B) The pooled fractions containing the single A 40926 factors A and a are concentrated under reduced 
pressure to remove acetonitrile, diluted with water (about twice the volume of the initial solutions) and 

45 applied to a silanized silica gel column of the type described above (volume of the swollen matrix: 50 mi; 
bed height of 15 cm). The column is washed with deionized water until desalting is complete and finally 
developed with acetonitrile/water 60:40 (v/v). 

The etuted fractions are concentrated under reduced pressure and the residues are freeze-dried to 
obtain 134 mg of antibiotic A 40926 factor A from the first group of eluted fractions (fractions 310-330 
so above) and 206 mg of A 40926 factor B from the second group of eluted fractions (fractions 348-365, 
above). 

Pr paration S: 

Isolation of antibiotic A 40926 factor PA and factor PB 

55 

By essentially following th proc dure of Preparation 2A and the first steps of the procedure of 
Preparation 2B, th antibiotic linked to th resin is eluted with 1% (w/v) ammonia hydrat (2 x 20 I). The 
eluates are adjusted to pH 7.8 with sulfuric acid and concentrated to a small volume under vacuum by 
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az otropical distillation with n-butanol to obtain an aqueous concentrate which is then filtered on paper. The 
recovered filtrate contains antibiotic A 40926 factor PA, A 40926 factor PB and minor amounts of A 40926 
factor A and factor B (HPLC). 

A sample (10 ml) of this aqueous concentrate containing about 50 mg/ml of pure antibiotic A 40926 

5 complex (HPLC analysis) is filtered on 5 micrometer pore-size filter (Acrodisc©; Gelman Science Inc.) and 
then applied to a stainless steel column (diameter = 2 cm) containing 20 g of an octadecyl silyl reverse- 
phase silica gel (Lichrasorb RP 18, Merck Inc.; particle size 10 urn). The silica gel is then packed under 
moderate pressure (nominal pressure about 14 bar) in a stainless steel column of a Chromatospac 
Modulprep apparatus (Joben Yvon, France) and equilibrated with a mixture consisting of acetonitrile and 18 

70 mM sodium phosphate buffer pH 6.0, 25:75 (v/v). The elution is carried out using the same solvent mixture 
used for the equilibration at a flow rate of about 10.5 ml/min. The eluate is monitored by bioassay on 
Bacillus subtilis and by HPLC. 

Those fractions having similar antibiotic content are pooled and the homogeneous fractions of 5 
chromatographic runs are concentrated to evaporate the organic solvent 

75 The resulting solution is diluted with aqueous 1M sodium chloride to twice the original volume and is 
applied to a sitanized silica get column (50 g; bed height 5 cm; Silanized silica gel 60; Merck Inc.) 
equilibrated with water. 

The column is washed with deionized water until desalting is complete (no AgCl precipitation in the 
eluates after addition of aqueous AgN03) and then eluted with acetonitrilerwater 1:1 (v/v). The eluates 
20 having similar antibiotic content (HPLC analysis) are pooled, concentrated to a small volume by azeotropical 
distillation with n-butanol to obtain an aqueous phase which is then freeze-dried. Yields: 



antibiotic A 40926 factor PA : 


55 


mg 


antibiotic A 40926 factor PB : 


51 


mg 


antibiotic A 40926 factor A : 


38 


mg 


antibiotic A 40926 factor Bo : 


33 


mg 



30 Preparation 6: 

Alternative method for isolating antibiotic A 40926 factor B 

The pooled concentrate of two preparations made according to Preparation 2 (the last step) is filtered 
and the filtrate is applied to a silanized silica gel chromatographic column; (400 g; bed h 30 cm; Silicagel 
35 60, 70-230 mesh, Merck Inc.) pre-equilibrated with water. 

The column is rinsed with water (6 I) and the adsorbed antibiotic is eluted with acetonitrile/water 
according to the following sequence: 
2.7 15% (v/v) acetonitrile in water 
1.6 1 10% (v/v) acetonitrile in water 
40 2.97 1 15% (v/v) acetonitrile in water 
3.15 1 20% (v/v) acetonitrile in water 
Fractions of about 18 ml are collected. 

The activity of the eluted fractions is tested by paper-disc bioassay on susceptible microorganisms 
such as B. subtilis and analyzed by HPLC. Fractions with similar antibiotic content are pooled (fractions 

45 472-526) and concentrated under reduced pressure. n-Butanol is added to this concentrate to azeotropically 
remove water. The butanolic solution which remains is in turn concentrated to a small volume to precipitate 
antibiotic A 40926 factor B (1.4 g). This product is washed with petroleum ether under stirring and collected 
by filtration (three times). Upon drying under vacuum 760 mg of A 40926 factor B are obtained. 

By resubmitting antibiotic A 40926 factor B to the above column chromatography a product (540 mg) 

50 antibiotic A 40926 factor Bo is obtained which has the same physico-chemical characteristics reported 
above for antibiotic A 40926 factor B except that it shows only a peak at HPLC analysis, namely the peak 
with retention time of 1.22 relative to Teicoplanin A2 component 2. The other compound, which is eluted 
subsequently, has the retention time of 1.27 in the abov HPLC system and has been named antibiotic A 
40926 factor Bi . It is isolated by working up as above (yield = 15 mg). 

55 

Preparation 7: 

Transformation of antibiotic A 40926 factor PA and antibiotic A 40926 factor PB into antibiotic A 40926 
factor A and factor B, respectively 
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Antibiotic A 40926 factor PA and antibiotic A 40926 factor PB (50 mg) are separately dissolved in 2.5 ml 
of aqueous 1% (w/v) NhUOH and the resulting solutions are kept for about 24 h at room temperature with 
stirring. 

Antibiotic A 40926 factor A is obtained from the solution originally containing antibiotic A 40926 factor 
5 PA, and antibiotic A 40926 factor B is obtained from the solution originally containing antibiotic A 40926 
factor PB by removing water by azeotropic distillation with n-butanol, precipitating with ethyl ether and 
collecting the precipitate by filtration (yield about 75%). 

Preparation 8: 
70 Preparation of D-Ala-D-Ala-Sepharose 

a): Activation of Sepharose with epichlorohydrin 

One liter of Sepharose 4B (Pharmacia Fine Chemicals), filtered on a porous glass filter and washed with 
75 demoralized water, is added to 1.2 I of NaOH N/1 under gentle stirring at room temperature. After the 
addition of 100 ml of epichlorohydrin the mass is maintained agitated at about 20* C by external cooling 
with cold water for 24 hours. The suspension is filtered and the solid is washed with demoralized water 
(about 5 I) to neutral pH. 

20 b): Preparation of Sepharose €-ACA-D-Ala-D-Ala 

To a solution of 17 g (62.2 mmoles) of e-ACA-D-Ala-D-Ala in 200 ml of water brought to pH 11 with 20% 
NaOH, about 500 ml of Sepharose 4B derivatized with epichlorohydrin (total epoxide content about 15.5 
m.equivalents) are added under mechanical stirring. 
25 The suspension is stirred at pH 11 and at room temperature for about 2 days (until the test used to 
measure the epoxide content is negative) filtered and washed with 300 ml of water. The filtered resin is 
washed again with water (about 3 I) until neutral pH obtaining 460 ml of Sepharose €-ACA-D-Ala-D-Ala. 

Claims 

30 Claims for the following Contracting States : BE, CH, DE, FR t GB, IT, U, LU, NL, SE 

1. An antibiotic substance selected from antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB, 
antibiotic A 40926 N-acylaminogiucuronyl aglycon factor A. antibiotic A 40926 N-acylaminoglucuronyl 
aglycon factor B 0 , antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bi, antibiotic A 40926 
35 aglycon and the addition salts thereof, which has the following characteristics: 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB (in the non-addition salt form): 

A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 



40 







Xmax(nm) 




a) 0.1 N HCI 


282 




b) phosphate buffer pH 7.4 


282 


45 




310 (shoulder) 




c)0.1 NKOH 


302 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm 

3700-3100; 3000-2800 (nujol); 1650: 1620-1550; 1500; 1460 (nujol); 1375 (nujol); 1300; 1250-1180; 
1150; 1060; 1010; 970; 930; 840. 820 

C) 'H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO de (hexadeuterodimethylsulfoxide) plus CF 3 COOH using TMS as the internal standard (0.00 
ppm), (5 = ppm): 

0.84, d and t [isopropylic CH 3 's and terminal CH 3 ]; 1.14, m [(CH 2 )„]; 1.44, m [-CH2-C-CO and 
tsopropylic CH]; 2,00. t [-CH 2 -(CO) J; 2.5 s (DMSOds); 2.5 s (N-CH3); 2.93, m [CH. (Z2)); 3.33, m 
[CH, {2 2)]; 3.20-3.80. m [sugar CH's]; 5.34. d [anomeric proton of acylaminoglucuronic acid]; 4.10 m 
(X6); 4.33 d. (X5); 4.43 d (X7); 4.9 m (X2); 5.1 (4F and Z6): 5.4 s (X1); 5.58 d (X4); 5.7 s (4B); 6.06 d 
(X3); 7.73 s (6B); 6.26-8.42 s and m [aromatic CH's and peptidic NH's]; 8.70-10.5. br s [phenolic 
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OH's and NH 2 + ] 
br = broad 
d = doublet 
m = multiples 
s = singlet 
t = triplet 

D) Retention times (R t ) of 1.20 and 1.30 relative to Teicoplanin A 2 component 2 (R, = 20.3 min) 
when analyzed by reverse phase HPLC under the following conditions: 

column: Ultrasphere ODS (5 jim) Altex (Beckman) 
4*6 mm (i.d.) x 250 mm 

pre-column: Brownlee Labs RP 18 (5 

eluent A: CH 3 CN 

(2.5 g/1) NaH 2 PO 4 .H 2 0 

eluent B: CH 3 CN 

(2.5 g/1) NaH 2 PO 4 .H 2 0 



elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flew rate: 1.8 ml/min 



U.V. detector: 254 nm 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



pm) 



10%) 

90%; 



adjusted at 
pH 6.0 



70%^ 
30%J 



adjusted at 
pH 6.0 



E) acid functions capable of forming salts 

F) amino function capable of forming salts 

G) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acylaminoglucuronyt aglycon factor A (in the non-addition salt form): 
A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 
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\ max (nm) 



a) 0.1 N HCI 

b) phosphate buffer pH 7.4 



282 
282 



c) 0.1 N KOH 



310 (shoulder) 
302 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm * 1 ): 
3700-3000; 3000-2800; 1650; 1585; 1505; 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 1150; 1070; 
1 060; 1 01 0; 845; 820; 720 (nujol) 

C) 1 H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO ds (hexadeuterodimethylsulfoxide) using TMS as the internal standard (0.00 ppm), (5= ppm): 
0.85 t (terminal CH 3 ); 1.0+1.3 (aliphatic CrVs); 1.42 m ((OC-C)CH ? ); 2.00 t <(CO)CH 2 ); 2.35 s 
(NCH 3 ); 2.49 s (DMSOds); 2.82 m (Z2); 2.8 + 3.8 (sugar protons and 2 2); 4.12 m (X6); 4.56 s (X1); 
4.34 d (X5); 4.41 d (X7); 4.96 m (X2); 5.08 - 5.12 (4F and Z6); 5.40 d (anomerlc proton of 
acylaminoglucuronic acid); 5.58 d (X4); 5.74 s (4B); 6.05 d (X3); 7.75 s (6B); 625-8.40 s, d and vm 
(aromatic CH's and peptidic NH's) 

D) Retention time (R t ) of 1.20 relative to Teicoplanin A2 component 2 (R t = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: , 

column: Ultrasphere ODS (5 Jim) Altex (Beckman) 



4.6 mm (i.d.) x 250 mm 



pre-column: Brownlee Labs RP 18 (5 



pm) 



eluent A: 




eluent B: 




elution: 



linear gradient* from 5% to 60% of 
eluent B in eluent A, in 40 min 



flow rate 



1.8 ml/min 



UUV. detector: 254 nm 



internal standard: Teicoplanin A 2 component" 2 

(Gruppo Lepetit S.p.A.) 



E) Molecular weight of about 1554 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 
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Antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo (in the non-addition salt form): 
A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.4 

c) 0.1 N KOH 


282 
282 

310 (shoulder) 
302 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm* 1 ): 
3700-3100; 3000-2800 (nujol): 1660; 1585; 1505; 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 1150; 
1060; 1010; 980; 840; 820; 720 (nujol) 

C) 1 H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO cfe (hexadeuterodimethylsulfoxide) using TMS as the internal standard (0.00 ppm), (6 = 
ppm): 

0.84, d (isopropylic CH 3 *s); 1.0 + 1.3 (aliphatic CH 2 's); 1.3 + 1.6 ((OC-CJ-Ofe and Isopropylic -CH); 
2.00 t ((OC)CH 2 ); 2.32 s (NCH 3 ); 2.49 s (DMSOds); 2.82 m (Z2); 2.9 + 3.8 (sugar protons); 4.12 m 
(X6); 4.44 s (X1); 4.33 d (X5); 4.37 d (X7); 4.95 m (X2); 5.06 + 5.10 (4F and Z6); 5.38 d (anomeric 
proton of acylaminoglucuronic acid); 5.59 d (X4); 5.72 s (4B); 6.05 d (X3); 7.74 s (6B); 6.27 + 8.5 
(aromatic and peptidic NH's) 

D) Retention time (R,) of 1.30 relative to Teicoplanin A2 component 2 (R, = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 



column: Ultrasphere ODS (5 pm) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 



pre-column: Brownlee Labs RP 18 (5 pm) 

eluent A: CHjCN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 

eluent B: CH 3 CN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 

elution: linear gradient from 5% to 6Q% of 
eluent B in eluent A, in 40 min 

flow rate: 1.8 ml/min 

U.V. detector: 254 nm 

internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



10% £ adjusted at 
90%J pH 6.0 

70%^ adjusted at 
30%f pH 6.0 
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E) Molecular weight of about 1568 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acyiaminoglucuronyl agiycon factor Bi^ (in the non-addition salt form): 

has molecular weight of about 1568 as determined by FAB-MS and substantially the same physico- 
chemical characteristics reported above for antibiotic A 40926 N-acylaminoglucuronyl agiycon factor Bo 
except that it has a triplet at 5 0.84 ppm attributable to the methyl group of an n-propyl function in the 
NMR system reported above and a retention time relative to Teicopianin A2 component 2 of 1.32 in the 
system reported above. 

Antibiotic A 40926 agiycon (in the non-addition salt form): 

A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.4 

c) 0.1 N KOH 


280 
280 

310 (shoulder) 
299 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm" 1 ): 
3700-3100; 3000-2800 (nujol); 1655: 1620-1550; 1500; 1460 (nujol); 1375 (nujol); 1300; 1205; 1145; 
1010; 970; 930; 840 

C) *H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO 6s (hexadeuterodimethylsulfoxide) plus CF3COOH using TMS as the internal standard (0.00 
ppm), (a = ppm): 

2.51 s (DMSOds); 2.50 s (NCH 3 >; 2.88 m (Z2); 3.33 m (Z2); 4.10 m (X6); 4.34 d <X5); 4.43 d (X7); 
4.93 m (X2); 5.04 s (4F); 5.09 s (Z6); 5.54 d (X4); 5.75 s (4B); 6.05 d (X3); 7.76 s (6B); 6.3 - 8.4 
(aromatic and peptidic NH's) 

D) Retention time (R t ) of 0.59 relative to Teicopianin A2 component 2 (R, = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 
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column: Ultrasphere ODS (5 urn) Altex (Beckman) 
4.6 mm (i.d. ) x 250 mm 



pre-column: Brownlee Labs RP 18 (5 



ym) 



eluent B: 



eluent A: 



CH 3 CN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 



CH 3 CN 

(2.5 g/1) NaH 2 P0 4 .H 2 0 



30% 



90% 



70% 



10% 



adjusted at 
pH 6.0 



adjusted at 
pH 6.0 



elution: 



linear gradient from 5% to 60% of 
eluent B in eluent A f in 40 min 



flow rate: 1.8 ml/min 



U.V. detector: 254 nm 

internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 

Under the same conditions the retention time relative to antibiotic L 17054 (Gruppo Lepetit, EP-A- 
119575) is 1.42 

E) Molecular weight of about 1211 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 

2. An antibiotic substance selected from antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB, 
antibiotic A 40926 N-acylaminoglucuronyl aglycon factor A, antibiotic A 40926 N-acylaminoglucuronyl 
aglycon factor B t antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo. antibiotic A 40926 N- 
acylaminoglucuronyl aglycon factor Bi. antibiotic A 40926 aglycon and the addition salts thereof, which 
has the following formula: 
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HO 



wherein 

A represents hydrogen or N-(Cn-Ci 2 )acyiaminogiucronyl and 
B represents hydrogen. 

3. A compound according to claim 2 wherein A is selected from undecanoylaminoglucuronyl, 
dodecanoylaminoglucuronyl and isododecanoylaminoglucuronyl. 

4. A process for preparing a compound of claim 1, 2 or 3 or a mixture thereof which comprises: 

a) subjecting antibiotic A 40926 complex, antibiotic A 40926 complex AB, antibiotic A 40926 factor 
A, antibiotic A 40926 factor B. antibiotic A 40926 factor B 0 . antibiotic A 40926 factor PA. antibiotic A 
40926 factor PB to controlled acid hydrolysis with a strong acid in a suitable organic solvent in the 
presence of a limited (0.1-10% w/w) amount of water 

b) when a mixture of final products is obtained, optionally separating them by chromatographic 
procedure. 

5. A process according to claim 4 wherein the reaction temperature is between 4* C and 80* C. 

6. A process according to claim 4 wherein the strong acid is selected from hydrogen haJides, phosphoric 
acids, sulfuric acid and haloacetic acids. 

7. A process according to claim 4 wherein the strong acid is concentrated hydrochloric acid. 

a A process according to claim 4 wherein the organic solvent is selected from (Ct-C*)alkyl sulfoxides 
(Ci-Ci)alkyl formamides. dioxane. tetrahydrofuran and the like. 

9. A process according to claim 4 wherein the hydrolysis is conducted with a mixture 
dimethylsulfoxide/concentrated hydrochloric acid from 8:2 to 9.5:0.5 at a temperature between 40* C to 
80* C. 

10. A process according to claim 4 for preparing antibiotic A 40926 N-acylaminoglucuronyl aglycon 
complex AB or a factor thereof which comprises subjecting antibiotic A 40926 complex, antibiotic A 
40926 complex AB, antibiotic A 40926 factor A, antibiotic A 40926 factor B, antibiotic A 40926 factor 
Bo. antibiotic A 40926 factor PA, antibiotic A 40926 factor PB to controlled acid hydrolysis with a 
mixture from 9:1 to 9.5:0.5 of dimethylsulfoxide/37% (w/w) hydrochloric acid at a temperature of about 
65 *C for about 5 h, optionally separating antibiotic A 40926 N-acylaminoglucuronyl aglycon factor A 
and antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B by chromatographic procedure. 

11. A process according to claim 4 for preparing antibiotic A 40926 aglycon which comprises subjecting 
antibiotic A 40926 complex, or a single factor thereof, antibiotic A 40926 complex AB. antibiotic A 
40926 factor A. antibiotic A 40926 factor B. antibiotic A 40926 factor PA, antibiotic A 40926 factor PB, 
antibiotic A 40926 factor B 0 , antibiotic A 40926 mannosyl aglycon and antibiotic A 40926 N- 
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acylaminoglucuronyl aglycon (complex AB/or a single factor thereof) to controlled acid hydrolysis In the 
presence of: 

(a) an organic protic solvent selected from aliphatic acids and alpha-halogenated aliphatic acids 
s which at the reaction temperature are liquids, aliphatic and cycloaiiphatic alkanols which at the 

reaction temperature are liquids slightly mixable with water, phenyl substituted lower alkanols 

wherein the phenyl moiety may optionally carry (Ci-C*)alkyl, (Ci-C4)alkoxy or halo rests which at 

the reaction temperature are liquids slightly mixable with water, and beta-polyhalogenated lower 

alkanols, which at the reaction temperature are liquids, 
io (b) a strong acid compatible with the solvent selected from strong mineral acids, strong organic 

acids and strong acid cation exchanger resins in the hydrogen form, and 

(c) at a reaction temperature between about 20* C and about 100* C. 

12. A process according to claim 4 for preparing antibiotic A 40926 aglycon which comprises subjecting 
75 antibiotic A 40926 complex, antibiotic A 40926 complex AB, antibiotic A 40926 factor A, antibiotic A 

40926 factor B, antibiotic A 40926 factor B 0 , antibiotic A 40926 factor PA, antibiotic A 40926 factor PB, 
antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB or a factor thereof, and antibiotic A 
40926 mannosy! aglycon to controlled acid hydrolysis with a mixture from 8:2 to 9.5:0.5 of 
dimethylsulfoxide/37% (w/w) hydrochloric acid at a temperature of about 80* C. 

20 

13. A compound of claim 1 , 2 or 3 for use as a medicine. 

14. Use of a compound of claim 1, 2 or 3 for preparing a medicament for antibiotic therapy. 

25 15. A pharmaceutical composition which contains a compound of claim 1, 2 or 3 in admixture with a 
pharmaceutical^ acceptable carrier. 

Claims for the following Contracting States : AT, ES, OR 

30 1. A process for preparing an antibiotic substance selected from antibiotic A 40926 N-acylaminoglucuronyl 
aglycon complex AB, antibiotic A 40926 N-acylaminogiucuronyl aglycon factor A, antibiotic A 40926 N- 
acylaminoglucuronyl aglycon factor Bo, antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bi, 
antibiotic A 40926 aglycon and the addition salts thereof, which has the following characteristics: 

35 Antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB (in the non-addition salt form): 

A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 



40 




X max (nm) 


a) 0.1 N HCI 


282 




b) phosphate buffer pH 7.4 


282 






310 (shoulder) 




c)0.1 NKOH 


302 
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B) infrared absorption spectrum which exhibits the following absorption maxima (cm* 1 ): 
3700-3100; 3000-2800 (nujol); 1650; 1620-1550; 1500; 1460 (nujol); 1375 (nu|ol); 1300; 1250-1180; 
1 150; 1060; 1010; 970; 930; 840, 820 

C) 1 H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO ds (hexadeuterodimethylsulfoxide) plus CF 3 CO0H using TMS as the internal standard (0.00 
ppm), (5= ppm): 

0.84, d and t [isopropylic CrVs and terminal CH 3 ]; 1.14, m [(CH 2 )J; 1.44, m [-CH 2 -C-CO and 
isopropylic CH]; 2.00, t [-CH 2 -(CO) ]; 2.5 s (DMSOds); 2.5 s (N-CH 3 ); 2.93, m [CH, (22)]; 3.33, m 
[CH, (Z 2)]; 3.20-3.80, m [sugar CH's]; 5.34, d [anomeric proton of acylaminoglucuronic acid]; 4.10 m 
<X6); 4.33 d. (X5); 4.43 d (X7); 4.9 m (X2); 5.1 (4F and Z6); 5.4 s (X1); 5.58 d (X4); 5.7 s (4B); 6.06 d 
(X3); 7.73 s (6B); 6.26-8.42 s and m [aromatic CH's and peptidic NH's]; 8.70-10.5, br s [phenolic 
OH's and NH 2 + ] 
br = broad 
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d = doublet 
m = multiple! 
s = singlet 
t = tripletf 

D) Retention times (R t ) of 1.20 and 1.30 relative to Teicoplanin A 2 component 2 (R t = 20.3 min) 
when analyzed by reverse phase HPLC under the following conditions: 



10 



column: Ultrasphenr ODS (5 jam) Altex (Beckman) 
4.6 nun (i.d.) x 250 mm 



75 



20 



pre-column: Brownlee Labs RP 18 (5 pm) 



eluent A: CH 3 CN 



10%^ adjusted at 
(2.5 g/1) NaH 2 P0 4 .H 2 0 90%J pH 6.0 



25 



eluent B: CHjCN 



70%) adjusted at 
(2.5 g/1) NaH 2 P0 4 .H 2 O 30%J pH 6.0 



30 



elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min . 



35 



flow rate: 1.8 ml/min 
U.V. detector: 254 nm 



40 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 



45 



50 



E) acid functions capable of forming salts 

F) amino function capable of forming salts 

G) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acyfaminoglucuronyt agjycon factor A (in the non-addition salt form): 
A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 







X max (nm) 




a) 0.1 N HCI 


282 


55 


b) phosphate buffer pH 7.4 


282 






310 (shoulder) 




c) 0.1 N KOH 


302 



47 



EP 0 240 609 B1 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm 1 ): 
3700-3000; 3000-2800; 1650; 1585; 1505; 1460 (nujol); 1375 (nujoi); 1295; 1230; 1210; 1150; 1070; 
1 060; 1010; 845; 820; 720 (nujol) 

C) 1 H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO d 6 (hexadeuterodimethylsulfoxide) using TMS as the internal standard (0.00 ppm), (5 = ppm): 
0.85 t (terminal CH 3 ); 1.0 + 1.3 (aliphatic CrVs); 1.42 m ((OOC)CH ? ); 2.00 t ((CO)CH 2 ); 2.35 ; s 
(NCH 3 ); 2.49 s (DMSOd 5 ); 2.82 m (Z2); 2.8 + 3.8 (sugar protons and Z 2); 4.12 m (X6); 4.56 s (X1); 
4.34 d (X5); 4.41 d (X7); 4.96 m (X2); 5.08 - 5.12 (4F and Z6); 5.40 d (anomeric proton of 
acylarninoglucuronic acid); 5.58 d (X4); 5.74 s (4B); 6.05 d (X3); 7.75 s (6B); 6.25-8.40 s, d and m 
(aromatic CH's and peptidic NH's) 

D) Retention time (R t ) of 1.20 relative to Teicoplanin A 2 component 2 (R t = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 

column: Ultrasphere ODS <5 pm) Altex (Bec)cman) 
4.6 nun (i.d.) x 250 mm 



pre-column: Brownlee Labs RP 18 (5 pm) 



eluent A: CH 3 CN 10% £ adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%} pH 6.0 



eluent B: CH^CN 70%^ adjusted at 

(2.5 g/1) NaH 2 PO 4 .H 2 0 30%J pH 6.0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 



flow rate: 1.8 ml/min 
U.V. detector: 254 nm 



internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) - 



E) Molecular weight of about 1554 as determined by FAB-MS 

F) acid functions capable of forming salts 
Q) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo (in the non-addition salt form): 



A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 
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X max (nm) 


a) 0.1 N HC! 

b) phosphate buffer pH 7.4 

c) 0.1 N KOH 


282 
282 

310 (shoulder) 
302 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm* 1 ): 
3700-3100; 3000-2800 (nujol); 1650; 1585; 1505; 1460 (nujol); 1375 (nujol); 1295; 1230; 1210; 1150; 
1060; 1010; 980; 840; 820; 720 (nujol) 

C) ! H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO d 6 (hexadeuterodimethylsulfoxide) using TMS as the internal standard (0.00 ppm), (5= ppm): 
0.84, d (isopropyllc CHa's); 1.0+1:3 (aliphatic CH 2 f s); 1.3 + 1.6 ((OC-C)-CH 2 and isopropylic -CH); 
2.00 t ((OC)CH 2 ); 2.32 s (NCH 3 ): 2.49 s (DMSOds); 2.82 m (Z2); 2.9 + 3.8 (sugar protons); 4.12 m 
(X6); 4.44 s (X1); 4.33 d (X5); 4.37 d (X7); 4.95 m (X2); 5.08 + 5.10 (4F and 26); 5.38 d (anomeric 
proton of acylaminoglucuronic acid); 5.59 d (X4); 5.72 s (4B); 6.05 d (X3); 7.74 s (6B); 6.27 8.5 
(aromatic and peptidic NH's) 

D) Retention time (R t ) of 1.30 relative to Teicoplanin A 2 component 2 (R t = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 

column: Ultrasphere ODS (5 pm) Altex (Beckman) 
4.6 nun (i.d.) x 250 mm 



pre-column: Brownlee Labs RP 18 (5 pm) 

eluent A: CH^CN 10%^ adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90%J pH 6.0 

eluent B: CH 3 CN 70%^ adjusted at 

(2,5 g/1) NaH 2 P0 4 .H 2 0 30%j pH 6.0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 



flow rate: 1.8 ml/min 



U.V. detector: 254 nm 

internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 

E) Molecular weight of about 1568 as determined by FAB-MS 

F) acid functions capable of forming salts 
6) amino function capable of forming salts 

H) no mannose unit linked to the core moiety. 

Antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bi (in the non-addition salt form): 
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has molecular weight of about 1568 as determined by FAB-MS and substantially the same physico- 
chemical characteristics reported above for antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bo 
except that it has a triplet at 50.84 ppm attributable to the methyl group of an n-propyl function in the 
NMR system reported above and a retention time relative to Teicoplanin A 2 component 2 of 1.32 in the 
system reported above. 

Antibiotic A 40926 aglycon (in the non-addition salt form): 

A) ultraviolet absorption spectrum which exhibits the following absorption maxima: 





X max (nm) 


a) 0.1 N HCI 

b) phosphate buffer pH 7.4 

c) 0.1 NKOH 


280 
280 

310 (shoulder) 
299 



B) infrared absorption spectrum which exhibits the following absorption maxima (cm* 1 ): 
3700-3100; 3000-2800 (nujol); 1655; 1620-1550; 1500; 1460 (nujol); 1375 (nujol); 1300; 1205; 1145; 
1010; 970; 930; 840 

C) 'H-NMR spectrum which exhibits the following groups of signals (in ppm) at 270 MHz recorded in 
DMSO d 6 (hexadeuterodimethylsulfoxide) plus CF 3 COOH using TMS as the internal standard (0.00 
ppm), 6 = ppm): 

2.51 s (DMSOds); 2.50 s (NCH 3 ); 2.88 m (Z2); 3.33 m (Z'2); 4.10 m (X6); 4.34 d (X5); 4.43 d (X7); 
4.93 m (X2); 5.04 s <4F); 5.09 s (26); 5.54 d (X4); 5.75 s (4B); 6.05 d (X3); 7.76 s (6B); 6.3 - 8.4 
(aromatic and peptidic NH's) 

D) Retention time (R,) of 0.59 relative to Teicoplanin A 2 component 2 (R, = 20.3 min) when 
analyzed by reverse phase HPLC under the following conditions: 



column: Ultrasphere ODS (5 pm) Altex (Beckman) 
4.6 mm (i.d.) x 250 mm 

pre -column: Brown lee Labs RP 18 (5 p) 

eluent A: CH 3 CN 10%1 adjusted at 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90% ) pH 6.0 

eluent B: CHjCN 70%) adjusted at 

<2.5 g/1) NaH 2 P0 4 .H 2 0 30%) pH 6.0 

elution: linear gradient from 5% to 60% of 
eluent B in eluent A, in 40 min 

flow rat : 1.8 ml/min 
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U*V, detector: 254 nm 

s internal standard: Teicoplanin A 2 component 2 

(Gruppo Lepetit S.p.A.) 

w Under the same conditions the retention time relative to antibiotic L 17054 (Gruppo Lepetit, EP-A- 

119575) is 1.42 

E) Molecular weight of about 1211 as determined by FAB-MS 

F) acid functions capable of forming salts 

G) amino function capable of forming salts 

75 H) no mannose unit linked to the core moiety, which comprises: 

a) subjecting antibiotic A 40926 complex, antibiotic A 40926 complex AB, antibiotic A 40926 

factor A, antibiotic A 40926 factor B, antibiotic A 40926 factor B 0f antibiotic A 40926 factor PA. 

antibiotic A 40926 factor PB to controlled acid hydrolysis with a strong acid in a suitable organic 

solvent in the presence of a limited (0.1-10% w/w) amount of water 
20 b) when a mixture of final products is obtained, optionally separating them by chromatographic 

procedure. 

2. A process according to claim 1 wherein the reaction temperature is between 4* C and 80* C. 

25 3. A process according to claim 1 wherein the strong acid is selected from hydrogen halides, phosphoric 
acids, sulfuric acid and haloacetic acids. 

4. A process according to claim 1 wherein the strong acid is concentrated hydrochloric acid. 

30 5. A process according to claim 1 wherein the organic solvent is selected from (Ci -Chalky! sulfoxides, 
(Ci-Ci)alkyl formamides, dioxane, tetrahydrofuran and the like. 

6. A process according to claim 1 wherein the hydrolysis is conducted with a mixture 
dimethylsulfoxide/concentrated hydrochloric acid from 8:2 to 9.5:0.5 at a temperature between 40* C to 

35 80* C. 

7. A process according to claim 1 for preparing antibiotic A 40926 N-acylaminoglucuronyl aglycon 
complex AB or a factor thereof which comprises subjecting antibiotic A 40926 complex, antibiotic A 
40926 complex AB. antibiotic A 40926 factor A, antibiotic A 40926 factor B. antibiotic A 40926 factor 

40 Bo. antibiotic A 40926 factor PA, antibiotic A 40926 factor PB to controlled acid hydrolysis with a 
mixture from 9:1 to 9.5:0.5 of dimethylsulf oxide/37% (w/w) hydrochloric acid at a temperature of about 
65* C for about 5 h, optionally separating antibiotic A 40926 N-acylaminoglucuronyl aglycon factor A 
and antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B by chromatographic procedure. 

45 8. A process according to claim 1 for preparing antibiotic A 40926 aglycon which comprises subjecting 
antibiotic A 40926 complex, or a single factor thereof, antibiotic A 40926 complex AB, antibiotic A 
40926 factor A, antibiotic A 40926 factor B, antibiotic A 40926 factor PA. antibiotic A 40926 factor PB, 
antibiotic A 40926 factor Bo. antibiotic A 40926 mannosyl aglycon and antibiotic A 40926 N- 
acylaminoglucuronyl aglycon (complex AB/or a single factor thereof) to controlled acid hydrolysis in the 

so presence of: 

(a) an organic protic solvent selected from aliphatic acids and alpha-halogenated aliphatic acids 
which at the reaction temperature are liquids, aliphatic and cycloaliphatic alkanols which at the 
reaction temperature are liquids slightly mixable with water, phenyl substituted lower alkanols 

55 wherein the phenyl moiety may optionally carry (Ci-COalkyl, (d-Ct)alkoxy or halo rests which at 

the reaction temperature are liquids slightly mixable with water, and beta-polyhalogenated lower 
alkanols. which at the reaction temperature ar liquids, 

(b) a strong acid compatible with the solv nt selected from strong mineral acids, strong organic 
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acids and strong acid cation exchanger resins in the hydrogen form, and 
(c) at a reaction temperature between about 20 " C and about 100* C. 

9. A process according to claim 1 for preparing antibiotic A 40926 aglycon which comprises subjecting 
5 antibiotic A 40926 complex, antibiotic A 40926 complex AB, antibiotic A 40926 factor A, antibiotic A 

40926 factor B, antibiotic A 40926 factor B 0 , antibiotic A 40926 factor PA, antibiotic A 40926 factor PB, 
antibiotic A 40926 N-acylaminoglucuronyl aglycon complex AB or a factor thereof, and antibiotic A 
40926 mannosyl aglycon to controlled acid hydrolysis with a mixture from 8:2 to 9,5:0.5 of 
dimethylsulfoxide/37% (w/w) hydrochloric acid at a temperature of about 80* C. 

10 

10. A process according to claim 1 for preparing an antibiotic substance selected front antibiotic A 40926 
N-acylaminoglucuronyl aglycon complex AB, antibiotic A 40926 N-acylaminoglucuronyl aglycon factor 
A, antibiotic A 40926 N-acylaminoglucuronyl aglycon factor B, antibiotic A 40926 N-ao 
ylaminoglucuronyl aglycon factor Bo. antibiotic A 40926 N-acylaminoglucuronyl aglycon factor Bi, 

75 antibiotic A 40926 aglycon and the addition salts thereof, which has the following formula: 



20 



25 



30 




hO 



wherein 

35 A represents hydrogen or N-(Cti-Ci 2 )acylaminoglucurony I and 

B represents hydrogen. 

11. A process according to claim 10 wherein A is selected from undecanoylaminoglucuronyl, 
dodecanoylaminoglucuronyl and Isododecanoylaminoglucuronyl. 

40 

12. Use of a compound of claim 1 , 1 0 or 1 1 for preparing a medicament for antibiotic therapy. 
Revendications 

Revendications pour !es Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

45 

1. Substance antibiotique choisie parmi le comptexe AB du N-acylaminoglucuronyl aglycone de Pantibioti- 
que A 40926, le facteur A du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926, le facteur Bo 
du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926, le facteur B, du N-acylaminoglucuronyl 
aglycone de Pantibiotique A 40926, Paglycone de Pantibiotique A 40926 et leurs sels d'addition, qui 
50 presents les caractSristiques suivantes : 

Complexe AB du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926 (sous sa forme non-sel 
d'addition) ~ 

55 A) un spectre d'absorption UV qui presente les maxima d'absorption suivants : 
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X max (nm) 


a) HCI 0,1 N 

b) tampon phosphate pH 7,4 

c) KOH 0.1 N 


282 
282 

310 (epaulement) 
302 



B) un spectre d'absorption infrarouge qui presente les. maxima d'absorption suivants (cm' 1 ) : 
3700-3100 ; 3000-2800 (nujol) ; 1650 ; 1620-1550 ; 1500 ; 1460 (nujol) ; 1375 (nujol) ; 1300 ; 1250- 
1180 ; 1150 ; 1060 ; 1010 ; 970 ; 930 ; 840 ; 820 

C) un spectre da RMN 'H qui prSsente les groupes de signaux suivants (en ppm) a 270 MHz 
enregistres dans du DMSO de (sulfoxyde d'hexadeuterodimethyle) plus CF 3 COOH en utilisant le 
TMS comme Stalon interne (0,00 ppm), (5 = ppm) : 

0,84, d et t [CH 3 isopropyliques et CH 3 terminaux]; 1,14, m t(CH 2 ) n ] ; 1.44 m [-CH 2 -OC0 et CH 
Isopropylique] ; 2,00 t [-CH 2 -(CO)] ; 2,5 s (DMSOcfe) ; 2,5 s (N-CH) ; 2,93, m [CH. (Z2)] ; 3,33, m 
[CH, (Z'2)] ; 3,20-3,80, m [-CH de sucre] ; 5,34, d [proton anomere de I'acide 
acylaminoglucuronique] ; 4,10 m (X6) ; 4,33 d (X5) ; 4,43 d (X7) ; 4,9 m (X2) ; 5.1 (4F et Z6); 5.4 s 
(XI) ; 5,58 d (X4) ; 5,7 s (4B) ; 6,06 d (X3) ; 7,73 s (6B) ; 6.26-8,42 s et m [CH aromatiques et NH 
peptidiquesj ; 8,70-10.5, br s [OH phenoliques et NH 2 *] 

br = large 

d = doublet 

m = multiplet 

s = singulet 

t : triplet 

D) des temps de retention (R,) de 1,20 et 1,30 par rapport au constituant 2 de la Teicoplanine A2 (R1 
= 20,3 min) lorsqu'll est analyse par HPLC en phase inversee dans les conditions suivantes : 

colonne : Ultrasphere © ODS (Sp) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
prS-colonne ; Brownlee Labs RP 18 (5 jin) 



61uant A : CHjCN 



10 % 



Nal^PO^O (2,5 g/1) 90 % } 
61uant B : CH3CN 



a just 6 4 
pH 6,0 



70 % ) ajust* h 
NaHgPO^HjO (2,5 g/1) 30 % J pH 6,0 



61ution : gradient lin6aire de 5 % 4 60 % d'61uant B 
dans l'61uant A, en 40 min. 



d£bit : 1,8 ml/min 

ddtecteur UV : 254 nm 

6talon interne : constituant 2 de la Tdicoplanine 

(Gruppo Lepetit S.p.A.) 



53 



EP 0 240 609 B1 



E) des fonctions acides capables de former des sels 

F) une fonction amino capable de former des sels 

G) aucune motif mannose li§ a la partie noyau. 

Facteur A du N-acylaminoglucuronyl aglycone de I'antibiotique A 40926 (sous sa forme non-sel 
d'addition) ™ ~ ~ " ~ ~ ~ ~ 

A) un spectre ^absorption UV qui presente les maxima d'absorption suivants : 





X max (nm) 


a) HCI 0,1 N 

b) tampon phosphate pH 7,4 

c) KOH0.1 N 


282 
282 

310(£paulement) 
302 



B) un spectre d'absorptlon infrarouge qui presente les maxima d'absorption suivants (cm' 1 ) : 
3700-3000 ; 3000-2800 ; 1650 ; 1585 ; 1505; 1460 (nujol) ; 1375 (nujol) ; 1295,; 1230 ; 1210 ; 1150 ; 
1070 ; 1060 ; 1010 ; 845 : 820 ; 720 (nujol) 

C) un spectre de RMN 1 H qui presente ies groupes de signaux suivants (en ppm) k 270 MHz 
enregistres dans du DMSO d 5 (sulfoxyde d'hexadeuterodimethyle) en utilisant du TMS comme 
£talon interne (0,00 ppm), (5 = ppm) : 

0,85 t (CH 3 terminal) ; 1,0 * 1,3 (Cl-fe aliphatiques) ; 1,42 m ((OC-C)CH 2 ); 2.00 t ((CO)CH2) ; 2,35 s 
(NCH 3 ); 2,49 s (DMSOds) ; 2,82 m (22) ; 2,8 + 3,8 (protons de sucre et Z'2) ; 4,12 m (X6) ; 4,56 s 
(X1) ; 4.34 d (X5) ; 4,41 d (X7) ; 4,96 m (X2) ; 5,08 - 5,12 (4F et Z6) ; 5,40 d (proton anomere de 
I'acide acylaminoglucuronique) ; 5,58 d (X4) ; 5,74 s (4B) ; 6,05 d (X3) ; 7.75 s (6B) ; 6,25-8.40 s, d 
et m (CH aromatiques et NH peptidiques) 

D) un temps de retention (R,) de 1,20 par rapport au constituant 2 de la Teicoplanine A 2 (R t - 20,3 
min) lorsqu'il est analyse par HPLC en phase inversee dans les conditions suivantes : 
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colonne : Ultrasphere ODS (5 jim) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
pr6-colonne : Brownlee Labs RP 18 (5 jim) 



61uant A : CH3CN 10 % ^ ajustd i 

NaHjPO^O (2,5 g/1) 90 % J pH 6,0 



61uant B ; CHjCN 70 % 1 ajust$ k 



Nal^PC^ .H 2 0 (2,5 g/1) 30 



% ) ajusti 
% ) pH 6,1 



glut ion : gradient lingaire da 5 % & 60 % d'dluant B 
dans l'61uant A, en 40 min. 

d6bit : 1,8 ml/min 

ddtecteur UV : 254 nm 

dtalon interne : constituant 2 d* la T6icoplanine 1^ 

(Gruppo Lepetit S.p.A.) 



E) une masse moleculaire determine par FAB-MS d'environ 1554 

F) des fonctions acides capabies de former des sels 

G) une fonction amino capable de former des sels 

H) aucun motif mannose lie a la partie noyau. 

Facteur B 0 du N-acylaminoglucuronyl aglycone de I'antibiotique A 40926 (sous sa forme norvsel 
d'addition) ^ ~~ ' ' — — — - — — 

A) un spectre d'absorption UV qui presents !es maxima d'absorption suivants : 





X max (nm) 


a) HCI 0,1 N . 

b) tampon phosphate pH 7,4 

c) KOH0.1 N 


282 
282 

310(epaulement) 
302 



B) un spectre d'absorption infrarouge qui presente les maxima d'absorption suivants (cm* 1 ) : 
3700-3100 ; 3000-2800 (nujol) ; 1650 ; 1585 ; 1505 ; 1460 (nujol) ; 1375 (nujol) ; 1295 ; 1230 ; 1210 ; 
1150 ; 1060; 1010 ; 980 ; 840 ; 820 ; 720 (nujol) 

C) un spectre de RMN 'H qui presente les groupes de signaux suivants (en ppm) a 270 MHz 
enregistres dans du DMSO de (sulfoxyde d'hexadeutSrodimethyle) en utilisant du TMS comme 
'talon interne (0,00 ppm), (5 = ppm) : 

0,84 d (CH 3 isopropyliques) ; 1,0 + 1,3 (CH 2 aliphatiques);1,3 + 1,6 ((OC-C)-CH 2 et -CH 
isopropylique) ; 2.00 t ((OC)CH 2 ) ; 2.32 s (NCH 3 ) ; 2.49 s (DMSOd 5 ) ; 2.82 m (Z2); 2,9 + 3,8 
(protons de sucre) ; 4.12 m (X6) ; 4.44 s (X1) ; 4.33 d (X5) ; 4.37 d (X7) ; 4,95 m (X2> ; 5.06 + 5.10 
(4F et Z6) ; 5.38 d (proton anomere d I'acide acylaminoglucuronique) ; 5,59 d (X4) ; 5.72 s (4B) ; 
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6,05 d (X3) ; 7,74 s (6B) ; 6,27 + 8,5 (NH aromatiques et peptidiques) 

D) un temps d retention (R t ) de 1,30 par rapport au constituant 2 de la Teicoplanine A 2 (R t - 20,3 
min) lorsqu'il est analyse par HPLC en phase inversee dans les conditions suivantes : 

colonne : Ultrasphere ODS (5 pm) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
pr6-colonne : Brownlee Labs RP 18 (5 jin) 



61uant A : CHjCN 10 % 1 ajustA it 

NaH^.I^O (2,5 g/1) 90 % J pH 6,0 



61uant B : CH3CN 70 % i ajustA h 



: } 



NaHjPO^.HgO (2,5 g/1) 30 % J pH 6,0 

61ution : gradient lin6aire de 5 % & 60 % d'iluant B 
dans I'&luant A, en 40 min, 

dibit : 1,8 ml/min 



d6tecteur UV : 254 nm 

6talon interne : constituant 2 de la Tiicoplanine 

(Gruppo Lepetit S*p.A.) 



E) une masse moteculaire determinee par FAB-MS d'environ 1568 

F) des fonctions acides capables de former des sels 
6) une fonction amino capable de former des sels 
H) aucun motif mannose lie a la partie noyau. 

Le facteur Bi du N-acylaminogtucuronyl aglycone de rantibiotique A 40926 (sous forme de non-sel 
d'additionf: 

a une masse molgculaire, determinee par FAB-MS, d'environ 1568 et pratiquement les mimes 
caracteristiques physico-chimiques que celles indiqu§es d-dessus pour le facteur Bo du N-acylamino- 
glucuronyl aglycone de rantibiotique A 40926, excepte qu'il a un triplet a 5 0,84 ppm attribuable au 
groupe methyle d'une fonction n-propyle dans le systeme de RMN indiquS ci-dessus, et un temps de 
retention par rapport au constituant 2 de la Teicoplanine A2 de 1,32 dans le systeme indiquS ci-dessus. 

Aglycone de I'antibiotigue A 40926 (sous forme de non-sel d'addition) : 



A) un spectre d'absorption UV qui presente les maxima d'absorption suivants : 
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X max (nm) 


a) HC! 0,1 N 

b) tampon phosphate pH 7,4 

c) KOH 0,1 N 


280 

280 | 

310(epaulement) 

299 



B) un spectre d'absorption infrarouge qui prSsente les maxima d'absorption suivants (cm* 1 ) : 
3700-3100 ; 3000-2800 (nujol) ; 1655 ; 1620-1550 ; 1500 ; 1460 (nujol) ; 1375 (nujol) ; 1300 ; 1205 ; 
1145; 1010; 970 ; 930; 840 

c) un spectre de RMN 1 H qui presents les groupes de signaux suivants (en ppm) a 270 MHz 
enregistr^s dans du DMSO d 6 (sulfoxyde d'hexadeuterodimethyle) plus CF3COOH en uttlisant le 
TMS comme 3talon interne (0,00 ppm)', (5 = ppm): 

2,51 s (DMSO ds) ; 2,50 s (NCH 3 ) ; 2,88 m (22) ; 3,33 m (Z*2) ; 4,10 m (X6) ; 4,34 d (X5) ; 4,43 d 
(X7) ; 4,93 m (X2) ; 5,04 s (4F) ; 5.09 s (Z6) ; 5,54 d (X4) ; 5,75 s (4B) ; 6.05 d (X3) ; 7,76 s (6B) ; 
6,3 - 8,4 (NH aromatiques et peptidiques) 

D) un temps de retention (R t ) de 0,59 par rapport au constituant 2 de la Teicoplanine A2 (R t s 20,3 
min) lorsqu'il est analyse par HPLC en phase inversee dans les conditions suivantes : 

colonne : Ultrasphere ODS (5 \im) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
prd-colonne : Brownlee Labs RP 18 (5 pm) 



61uant A : CH3CN 10 % 1 ajust6 i 

NaH 2 P0 4 .H20 (2,5 g/1) 90 % } pH 6,0 

61uant B : CH3CH 70 % ) ajust6 A 

NaHjPO^^O (2,5 g/1) 30 % ) pH 6,0 

61ution : gradient lin6aire de 5 % h 60 % d'61uant B 
dans l f 61uant A, en 40 min. 

ddbit : 1, 8 al/min 

d6tecteur UV : 254 na 

6talon interne : constituant 2 de la Teicoplanine ^ 

(Gruppo Lepetit S.p.A.) 



Dans les memes conditions, le temps de retention par rapport a Pantibiotique L 17054 (Gruppo 
Lepetit, EP-A-1 19575) est de 1,42. 

E) une masse moleculaire determinee par FAB-MS d'environ 1211 

F) des fonctions acides capables de former des sels 

G) une fonction amino capable de former des sels 

H) aucun motif mannose lie h la partie noyau. 

Substance antibiotique choisie parmi le complexe AB du N-acylaminoglucuronyl aglycone de I'antibioti- 
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que A 40926, le facteur A du M-acylaminoglucuronyl aglycone de Pantibiotique, A 40926, le facteur B 
du N-acylaminoglucuronyl aglycon de Pantibiotique A 40926, le facteur Bo du N-acylaminoglucuronyl 
aglycone de Pantibiotique A 40926, le facteur Bt du N-acylaminoglucuronyl aglycone de Pantibiotique A 
40926, Paglycone de Pantibiotique A 40926 et leurs sels d'addition, qui presente la forfnule suivante : 




dans laquelle 

A represente un atome d'hydrogene ou un groupe N-(acyle en Ci i-Ct2)aminoglucuronyle et 
25 B represente un atome d'hydrogene. 

3. Compose selon la revendication 2, dans lequel A est choisi parmi les groupes undecanoylaminoglu- 
curonyle. dodecanoyiaminoglucuronyle et isodod£canoyJaminoglucuronyle. 

Proc£d6 de preparation de Pun des composes selon la revendication 1, 2 ou 3 ou d*un melange de 
ceux-ci. qui comprend : 

a) le fait de soumettre le complexe de Pantibiotique A 40926, le complexe AB de Pantibiotique A 
40926, le facteur A de Pantibiotique A 40926, le facteur B de Pantibiotique A 40926, le facteur B 0 de 
Pantibiotique A 40926, le facteur PA de Pantibiotique A 40926, le facteur PB de Pantibiotique A 
40926 k une hydrolyse acide controlee avec un acide fort, dans un servant organique approprie. n 
presence d'une quantite d'eau limitee (0,1-10 % p/p) ; 

b) lorsqu'on obtient un melange de produits finaux, le fait de les separer si on le desire par une 
technique chromatographique. 

40 5. Procedd selon ia revendication 4, dans lequel la temperature de reaction est comprise entre 4*C et 
80 # C. 

6. Procede selon la revendication 4, dans lequel Pacide fort est choisi parmi les halogenures d'hydrogene, 
les acides phosphoriques, Pacide sulfurique et les acides haloacetiques. 

45 

7. Procede selon la revendication 4, dans lequel Pacide fort est Pacide chlorhydrique concentre. 

8. Proced6 selon la revendication 4, dans lequel le solvant organique est choisi parmi les sulfoxydes 
d'alkyle en C1-C4, les formamides d'alkyle en Ci-C*. le dioxane, le tetrahydrofuranne et analogue. 

50 

9. Procede selon la revendication 4, dans lequel Phydrolyse est effectuee avec un melange sulfoxyde de 
dimethyle/acide chlorhydrique concentre de 8:2 & 9,5:0,5 h une temperature comprise entre 40 *C et 
80'C. 

55 10. Procede selon la revendication 4 pour preparer le complexe AB du N-acylaminoglucuronyl aglycone de 
Pantibiotique A 40926 ou un facteur de celui-ci, qui comprend le fait de soumettre le complexe de 
Pantibiotique A 40926, le complexe AB de Pantibiotique A 40926, le facteur A d Pantibiotique A 40926, 
te facteur B de Pantibiotique A 40926, ie facteur Bo de Pantibiotique A 40926, le facteur PA de 
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Pantibiotique A 40926, le facteur PB de Pantibiotique A 40926 a une hydrolyse acide controlee avec un 
melange de 9:1 a 9,5:0,5 de suffoxyde de dimethyle/acide chlorhydrique a 37 % (p/p) a une 
temperature d'environ 65 * C pendant environ 5 heures, en separant si on le desire le facteur A du N- 
acylarninoglucuronyl aglycone de I'antibiotique A 40926 et le facteur B du N-acylaminoglucuronyl 
s aglycone de I'antibiotique A 40926 par une technique chromatographique. 

11. Procede selon la revendication 4 pour preparer Paglycone de I'antibiotique A 40926, qui comprend le 
fait de soumettre le complexe de Pantibiotique A 40926, ou un facteur individuel de celui-ci, le 
complexe AB de Pantibiotique A 40926. le facteur A de Pantibiotique A 40926, le facteur B de 
w Pantibiotique A 40926, le facteur PA de Pantibiotique A 40926, le facteur PB de Pantibiotique A 40926, 
le facteur Bo de Pantibiotique A 40926, le mannosyl aglycone de Pantibiotique A 40926 et le N- 
acylaminoglucuronyl aglycone de Pantibiotique A 40926 (complexe AB/ou un facteur individuel de celui- 
ci) a une hydrolyse acide controlee en presence : 

(a) d'un solvant pratique organique choisi parmi les acides aliphatiques et les acides aliphatiques a * 
75 haJogenes qui sont liquides a la temperature de la reaction, les alcanols aliphatiques et cycloaliphati- 

ques qui sont des liquides faiblement miscibles a Peau a la temperature de la reaction, les alcanols 
inferieurs phenyle substitu§s dans lesquels la partie phenyle peut si on le desire porter des radicaux 
alkyle en Ci-C«, alcoxy en Ci-C* ou halo qui, a la temperature de la reaction, sont des liquides , 
faiblement miscibles a Peau, et les alcanols inferieurs £-polyhalog£n£s qui sont des liquides a la 
20 temperature de la reaction, 

(b) d'un acide fort compatible avec le solvant choisi parmi les acides mineraux forts, les acides 
organiques forts et les resines echangeuses de cations acides forts sous forme hydrogene, et 

(c) a une temperature de reaction comprise entre environ 20* C et environ 100* C. 

25 12. Procede selon la revendication 4 pour preparer Paglycone de I'antibiotique A 40926, qui comprend le 
fait de soumettre le complexe de Pantibiotique A 40926, le complexe AB de Pantibiotique A 40926, le 
facteur A de Pantibiotique A 40926, le facteur B de Pantibiotique A 40926, le facteur Bo de Pantibiotique 
A 40926, le facteur PA de Pantibiotique A 40926, le facteur PB de Pantibiotique A 40926, le complexe 
AB du N-acylaminoglucuronyl aglycone de I'antibiotique A 40926 ou un facteur individuel de celui-ci, et 

30 le mannosyl aglycone de Pantibiotique A 40926 a une hydrolyse acide controlee avec un melange de 
8:2 a 9,5:0.5 de sulfoxyde de dimethyle/ acide chlorhydrique a 37 % (p/p) a une temperature d'eriviron 
80' C. 

13. Compose selon la revendication 1, 2 ou 3, pour Putiiisation comme medicament. 

35 

14. Utilisation d'un compose selon la revendication 1, 2 ou 3, pour preparer un medicament pour un 
traitement antibiotique. 

15. Composition pharmaceutique qui contient un compose selon la revendication 1, 2 ou 3, en melange 
40 avec un support pharmaceutiquement acceptable. 

Revendlcations pour les Etats contractants suivants : AT, ES, GR 

1. Procede de preparation d'une substance antibiotique choisie parmi le complexe AB du N-acylaminoglu- 
45 curonyl aglycone de Pantibiotique A 40926, le facteur A du N-acylaminoglucuronyl aglycone de 
Pantibiotique A 40926, le facteur Bo du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926, le 
facteur Bi du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926, Paglycone de Pantibiotique A 
40926 et leurs sets d'addition, qui prSsente les caracteristtques suivantes : 

so Complexe AB du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926 (sous la forme non-sel 

d'addition) 

A) un spectre d'absorption UV qui presente les maxima d'absorption suivants : 

55 
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X max (nm) 


a) HCI 0.1 N 

b) tampon phosphate pH 7,4 

c) KOH 0,1 N 


282 
282 

310 (epaulement) 
302 



B) un spectre d'absorption infrarouge qui presente les maxima d'absorption suivants (cm' 1 ) : 
3700-3100 ; 3000-2800 (nujol) ; 1650 ; 1620-1550 ; 1500 ; 1460 (nujol) ; 1375 (nujol) ; 1300 ; 1250- 
1180 ; 1150 ; 1060 ; 1010 ; 970 ; 930 ; 840 ; 820 

C) un spectre de RMN 1 H qui pnisente les groupes de signaux suivants (en ppm) a 270 MMz 
enregistres dans du DMSO d& (suifoxyde d'hexadeuteVrxiirndthyle) plus CPaCOOH en utilisant le 
TMS comme Stalon interne (0,00 ppm); (5 = ppm) : 

0,84, d et t [CH 3 isopropyliques et CH 3 terminaux] ; 1,1 4,m [(CH2) n ] ; 1,44 m [-CH 2 -C-CO et CH 
isopropylique] ; 2,00 t [-CH 2 -(CO)] ; 2,5 s (DMSOds) ; 2,5 s (N-CH3) ; 2,93, m [CH, (72)} ; 3,33. m 
[CH, (Z'2)] ; 3,20-3.80. m [-CH de sucre] ; 5,34. d [proton anomere de I'acide 
acylaminoglucuronique] ; 4,10 m <X6) ; 4,33 d (X5) ; 4,43 d (X7) ; 4,9 m (X2) ; 5.1 (4F et Z6) ; 5,4 s 
(X1) ; 5,58 d (X4) ; 5.7 s (4B) ; 6,06 d (X3) ; 7,73 s (6B) ; 6,26-8,42 s et m [CH aromatiques et NH 
peptidiques] ; 8.70-10,5, br s [OH phenoliques et NH 2 *] 

br = large 

d = doublet 

m = multiplet 

s = singulet 

t : triplet 

D) des temps de retention (R t ) de 13 et 1,30 par rapport au constituant 2 de la Teicoplanine A 2 (R t 
r 20,3 min) lorsqu'il est analyse* par HPLC en phase inversee dans les conditions suivantes : 



colonne : Ultrasphere © ODS (5 pm) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
pre-colonne : Brownlee Labs RP 18 (5 pa) 



61uant A : CHjCN 



10 % 



NaHjPO^.HjO (2,5 g/1) 90 



: \ 



a justs h 
pH 6,0 . 



61uant B : CHj CN 



70 % 



NaHjPO^HjO (2,5 g/1) 30 



% ) a just 
% ) PH 6, 



a just & & 
0 



elution : gradient Unfair e da 5 * * 60 % d»61uant B 
dans l'£luant A, en 40 min. 



debit : 



1,8 ml/min 



d6tecteur UV : 254 nm 
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etalon interne : constituant 2 de la T6icoplanine 

(Gruppo Lepetit S.p.A.) 



E) des fonctions acides capables de former des sels 

F) una fonction amino capable de former des sels 
Q) aucune motif mannose lie h la partie noyau. 

Facteur A du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926 (sous sa forme hon-sel 
10 d'additionj 

A) un spectre d'absorption UV qui presente les maxima d'absorption suivants : 



75 




Xmax(nm) 


a) HCI 0,1 N 


282 




b) tampon phosphate pH 7,4 


282 






310 (epaulement) 




c) KOH 0.1 N 


302 



20 



B) un spectre d'absorption infrarouge qui presente les maxima d'absorption suivants (cm* 1 ) : 
3700-3000 ; 3000-2800 ; 1650 ; 1585 ; 1505; 1460 (nujol) ; 1375 (nujol) ; 1295 ; 1230 ; 1210 ; 1150 ; 
1070 ; 1060 ; 1010 ; 845 ; 820 ; 720 (nujol) 

C) un spectre de RMN 'H qui presente les groupes de signaux suivants (en ppm) h 270 MHz 
enregistres dans du DMSO d 6 (sulfoxyde d'hexadeutgrodimethyle) en utilisant du TMS comme 
etalon interne (0,00 ppm), (5 = ppm) : 

0,85 t (CH 3 terminal) ; 1,0 + 1,3 (CH 2 aliphatiques) ; 1,42 m ((OC-C)CH 2 ) ; 2,00 1 ((CO)CH 2 ) ; 2,35 s 
(NCH 3 ) ; 2,49 s (DMSOds) ; 2,82 m (22) ; 2,8 + 3,8 (protons de sucre et T2) ; 4,12 m (X6) ; 4,56 s 
(X1) ; 4,34 d (X5) ; 4,41 d (X7) ; 4,96 m (X2) ; 5,08 - 5.12 (4F et Z6) ; 5,40 d (proton anomfcre de 
Pacide acylaminoglucuronique) ; 5,58 d (X4) ; 5,74 s (4B) ; 6,05 d (X3) ; 7,75 s (6B) ; 6,25-8,40 s, d 
et m (CH aromatiques et NH peptidiques) 

D) un temps de retention (R t ) de 1,20 par rapport au constituant 2 de la Teicoplanine A 2 (R t = 20,3 
min) lorsquMI est analyse par HPLC en phase inversee dans les conditions suivantes : 



61 



EP 0 240 609 B1 



colonne : Ultrasphere ODS (5pm) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
pr6-colonne : Brownlee Labs RP 18 (5 jjm) 

t 

61uant A : CHjCN 10 % ) ajustd * 

Nal^PO^.I^O (2,5 g/1) 90 % ) pH 6,0 

61uant B : CHjCN 70 % ) ajustd k 

NaHjPO^HjO (2 f 5 g/1) 30 % f pH 6,0 

dlution : gradient lineaire de 5 % & 60 % d f 61uant B 
dans l'61uant A, en 40 min. 



d6bit : 1,8 ml/min 

detect eur UV i 254 nm 



dtalon interne : constituant 2 de la Tdicoplanine Aj 

(Gruppo Lepetit S.p.A.) 



E) une masse moleculaire determinee par FAB-MS d'environ 1554 

F) des fonctions acides capables de former des sels 

G) une fonction amino capable de former des sels 

H) aucun motif mannose lie a la partie noyau. 

Facteur Bo du N-acylaminoglucuronyl aglycone de rantibiotlque A 40926 (sous sa forme non-sel 
cfaddition) 



A) un spectre d'absorption UV qui presente !es maxima d'absorption suivants : 





X max (nm) 


a) HCI 0.1 N 

b) tampon phosphate pH 7,4 

c) KOH 0.1 N 


282 
282 

310 (Spaulement) 
302 



B) un spectre d'absorption Infrarouge qui presente les maxima d'absorption suivants (cm* 1 ) : 
3700-3100 ; 3000-2800 (nujol) ; 1650 ; 1585 ; 1505 ; 1460 (nujol) ; 1375 (nujol) ; 1295 ; 1230 ; 1210 ; 
1150 ; 1060 1010 ; 980 ; 840 ; 820 : 720 (nujol) 

C) un spectre de RMN *H qui presente les groupes de signaux suivants (en ppm) & 270 MHz 
enregistres dans du DMSO ds (sulfoxyde d'h xadeuterodimSthyle) en utilisant du TMS comm 
etaton intern (0,00 ppm). (5 = ppm) : 

0,84 d (CH 3 isopropyliques) ; 1.0 * 1.3 (CH 2 aliphatiques); 1.3 + 1.6 ((OC-Q-CHa et -CH 
isopropylique) ; 2.00 t ((OC)CH 2 ) ; 2,32 s (NCH 3 ) ; 2.49 s (DMSOds) ; 2.82 m (22) ; 2.9 + 3.8 
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(protons de sucre) ; 4,12 m (X6) ; 4,44 s (X1) ; 4,33 d (X5) ; 4.37 d (X7) ; 4,95 m (X2) ; 5,06 + 5,10 
(4F et Z6) ; 5,38 d (proton anomfcre de I'acide acylaminoglucuronique) ; 5,59 d (X4) ; 5.72 s <4B) ; 
6,05 d (X3) ; 7,74 s 

(6B) ; 6,27 + 8.5 (NH aromatiques et peptidiques) 

D) un temps de retention (R t ) de 1,30 par rapport au constituant 2 de la T&coplanine A2 (R t = 20,3 * 
min) lorsqu'il est analyse par HPLC en phase inversee dans les conditions suivantes : 

colonne : Ultrasphere ODS (5 jam) Altex (Beckman) 

4,6 mm (d.i.) x 250 mm 
pr6-colonne : Brownlee Labs RP 18 {5 pm) 

eluant A : CHj CN 10 % ) ajust6 a 

NaH 2 P0 4 .H20 (2,5 g/1) 90 % f pH 6,0 

Eluant B : CHjCN 70 % ) ajustS 4 

NaH 2 P0 4 .H 2 0 (2,5 g/1) 30 % J pH 6,0 

elution : gradient lineaire de 5 % 4 60 % d»61uant B 
dans l 1 eluant A, en 40 min. 

debit : 1,8 ml/min 

detecteur OV : 254 nm 

etalon interne : constituant 2 de la T6icoplanine ^ 

(Gruppo Lepetit S.p.A.) 

E) une masse moleculaire determinee par FAB-MS d'environ 1568 

F) des fonctions acides capables de former des sels 

G) une fonction amino capable de former des sels 

H) aucun motif mannose lie a la partie noyau. 

Le facteur B^du N-acylaminoglucuronyl aglycone de rantibiotique A 40926 (sous forme de non-sel 
d'addition) : 

a une masse moledulaire. determinee par FAB-MS, d'environ 1568 et pratiquement les m§mes 
caractSristiques physico-chimiques que celles indiquees cl-dessus pour le facteur Bo du N-acylamino- 
glucuronyi aglycone de rantibiotique A 40926, excepte qu'il a un triplet a 6 0,84 

ppm attribuable au groupe m&hyle d'une fonction n-pr9pyle dans le systems de RMN indique ci- 
dessus, et un temps de retention par rapport au constituant 2 de la Teicoplanine A 2 de 1,32 dans le 
systfcme indique ci-dessus : 

Aglycone d_ I'antibiotiqu A 40926 (sous forme de non-sel d'addition) : 

A) un spectre d'absorption UV qui presente les maxima d'absorption suivants : 



63 



EP 0 240 609 B1 





X max (nm) 


a) HCI 0,1 N 

b) tampon phosphat pH 7,4 

c) KOH 0.1 N 


280 
280 

310 (epaulement) 
299 



B) un spectre d'absorption infrarouge qui presente les maxima d'absorption suivants (cm* 1 ) : 
3700-3100 ; 3000-2800 (nujdl) ; 1655 ; 1620-1550 ; 1500 ; 1460 (nujo!) ; 1375 (nujol) ; 1300 ; 1205 ; 
1145; 1010; 970; 930 ; 840 

C) un spectre de RMN 'H qui presente les groupes de signaux suivants (en ppm) a 270 MHz 
enregistrSs dans du DMSO d6 (sulfoxyde d'hexadeuteVodimSthyle) plus CF 3 COOH en utilisant le 
TMS comme etalon interne (0,00 ppm), (5 = ppm) 

2,51 s (DMSO d 5 ) ; 2,50 s (NCH 3 ) ; 2,88 m (Z2); 3,33 m (Z'2); 4,10 m (X6) ; 4,34 d (X5) ; 4,43 d (X7) 
; 4.93 m (X2) ; 5.04 s (4F) ; 5.09 s (Z6) ; 5.54 d (X4) ; 5,75 s (4B) ; 6,05 d (X3) ; 7,76 s (6B) ; 6,3 - 
8,4 (NH aromatiques et peptidiques) 

D) un temps de retention (R,) de 0,59 par rapport au constituant 2 de ia Teicoplanine A2 (R t " 20,3 
min) lorsqu'il est analyse par HPLC en phase inversee dans les conditions suivantes : 



colonne : Ultrasphere ODS (5 nm) Altex (Beckman) 

4,6 ma (d.i.) x 250 mm 
pre-colonne : Brownlee Labs RP 18 (5 jam) 

eluant A : CHjCN 10 % ^ ajuste & 

NaH 2 P0 4 .H 2 0 (2,5 g/1) 90 % ) pH 6,0 



eluant B : CHLj CN 70 % 1 ajuste h 

Nai^PO^^O (2,5 g/1) 30 % ) pH 6,0 



elution : gradient lin6aire de 5 % a 60 % d 1 eluant B 
dans !• eluant A, en 4 0 min. 



debit : 1,8 ml/min 

detect eur UV : 254 nm 

etalon interne : constituant 2 de la T6icoplanine Aj - 

(Gruppo Lepetit S.p.A,) 

Dans les mimes conditions, le temps de retention par rapport a Tantibiotique L 17054 (Gruppo 
Lepetit. EP-A-1 1 9575) est de 1 ,42 

E) une masse mol§culaire determinee par FAB-MS d f nviron 1211 

F) d s fonctions acides capables de form r d s sels 

G) une fonction amino capable de former des sels 

H) aucun motif mannose lie a la partie noyau, 
lequel procede comprend 
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a) le fait de soumettre le complexe de Pantibiotique A 40926, le complexe AB de Pantibiotique A 
40926, le facteur A de Pantibiotique A 40926, le facteur B de Pantibiotique A 40926, le facteur Bo de 
Pantibiotique A 40926, le facteur PA de Pantibiotique A 40926, le facteur PB d Pantibiotique A 
40926 a une hydrolyse acide contrdlee avec un acide fort, dans un solvant organique approprie. en 

5 presence d'une quantite d'eau limitee (0,1-10 % p/p); 

b) lorsqu'on obtient un melange de produits finaux, le fait de les separer si on ie desire par une 
technique chromatographique. 

2. Procede selon la revendication 1, dans lequel la temperature de reaction est comprise entre 4*C et 
to 80* a 

& ProcSdS selon la revendication 1, dans lequel Pacide fort est choisi parmi les halogSnures d'hydrogene, 
les acides phosphoriques, Pacide sulfurique et ies acides haioacgtiques. 

ts 4. ProcedS selon ia revendication 1. dans lequel Pacide fort est Pacide chlorhydrique concents. 

5. Procede selon la revendication 1, dans lequel le solvant organique est choisi parmi les sulfoxydes 
d'alkyle en C? -Ci, les formamides d'alkyle en Ci-C*, le dioxane, le tetrahydrofuranne et analogue. 

20 6. Procede selon la revendication 1, dans lequel Phydrolyse est effectuee avec un melange sulfoxyde de 
dimgthyle/acide chlorhydrique concentre de 8:2 k 9,5:0,5 k une temperature comprise entre 40 # C et 
80* C. 

7. Procede selon la revendication 1, pour preparer le complexe AB du N-acylaminoglucuronyl aglycone 
25 de Pantibiotique A 40926 ou un facteur de celui-ci, qui comprend ie fait de soumettre le complexe de 

Pantibiotique A 40926, le complexe AB de Pantibiotique A 40926, le facteur A de Pantibiotique A 40926, 
le facteur B de Pantibiotique A 40926, le facteur Bo de Pantibiotique A 40926, le facteur PA de 
Pantibiotique A 40926, le facteur PS de Pantibiotique A 40926 k une hydrolyse acide controlde avec un 
melange de 9:1 a 9,5:0,5 de sulfoxyde de dim§thyle/acide chlorhydrique k 37 % (p/p) a une 
30 temperature d'environ 65 * C pendant environ 5 heures, en separant si on le desire ie facteur A du N- 
acylaminoglucuronyl aglycone de Pantibiotique A 40926 et le facteur B du N-acylaminoglucuronyl 
aglycone de Pantibiotique A 40926 par une technique chromatographique. 

8. Procede selon la revendication 1 pour preparer Paglycone de Pantibiotique A 40926, qui comprend le 
35 f?it de soumettre le complexe de Pantibiotique A 40926, ou un facteur individuel de celui-ci, le 

complexe AB de Pantibiotique A 40926, Ie facteur A de Pantibiotique A 40926, le facteur B de 
Pantibiotique A 40926, le facteur PA de Pantibiotique A 40926, le facteur PB de Pantibiotique A 40926, 
le facteur Bo de Pantibiotique A 40926, le mannosyl aglycone de Pantibiotique A 40926 et le N- 
acylaminoglucuronyl aglycone de Pantibiotique A 40926 (complexe AB/ou un facteur individuel de celui* 
40 ci) a une hydrolyse acide contrdfee en presence : 

(a) d'un solvant protique organique choisi parmi les acides aliphatiques et les acides aliphatiques 
alpha-halogenes qui sont Hquides a la temperature de la reaction, les alcanols aliphatiques et 
cycioaliphatiques qui sont des iiquides faiblement mtscibles k Peau a la temperature de la reaction, 
les alcanols inferieurs phenyie substitues dans lesquels la partie phenyle peut si on le desire porter 

45 des radicaux alkyle en Ci-C* f alcoxy en C1-C4 ou halo qui, k la temperature de la reaction, sont des 

Iiquides faiblement miscibles k Peau, et les alcanols inferieurs beta-poiyhafog€n£s qui sont des 
Iiquides k la temperature de la reaction, 

(b) d'un acide fort compatible avec le solvant choisi parmi les acides min£raux forts, les acides 
organiques forts et les resines echangeuses de cations acides forts sous forme hydrogene, et 

50 (c) k une temperature de reaction comprise entre environ 20* C et environ 100* C. 

9. Procede selon la revendication 1 pour preparer Paglycone de Pantibiotique A 40926. qui comprend le 
fait de soumettre le complexe de Pantibiotique A 40926, le complexe AB de Pantibiotique A 40926. le 
facteur A de Pantibiotique A 40926, 1 fact ur B de Pantibiotique A 40926, 1 facteur B 0 de Pantibiotique 

55 A 40926, le facteur PA d Pantibiotiqu A 40926. le facteur PB de Pantibiotique A 40926, le complexe 
AB du N-acylaminoglucuronyl aglycone d Pantibiotiqu A 40926 ou un facteur individuel d celui-ci. et 
le mannosyl aglycone de Pantibiotique A 40926 k une hydrolyse acide controlde avec un melange de 
8:2 a 9.5:0.5 de sulfoxyde d dimethyle/ acide chlorhydrique a 37 % (p/p) a une temperature d'environ 
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80" C. 

10. Procede selon la revendication 1, pour preparer une substance antibiotique choisi parmi le complexe 
AB du N-acylaminoglucuronyl aglycone de Pantibiotiqu A 40926, le facteur A du N-acylaminoglucuro- 
nyl aglycone de Pantibiotique A 40926, le facteur B du N-acylaminoglucuronyl aglycone de Pantibioti- 
que A 40926, le facteur Bo du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926, le facteur Bi, 
du N-acylaminoglucuronyl aglycone de Pantibiotique A 40926. Paglycone de Pantibiotique A 40926 et 
ses.sels d'addition, qui presente la formule suivante : 




v*0 



dans laquelle 

A represents un atome d'hydrogene ou un groupe N-(acyle en Cn-Ci2)aminoglucuronyle et 
B represents un atome d'hydrogfene. 

11. Procede selon la revendication 10 dans fequel A est choisi parmi les groupes undecanoylaminoglucuro- 
nyle, dodecanoylaminoglucuronyle et isodecanoylamtnoglucuronyle. 

12. Utilisation d'un compose selon la revendication 1, 10 ou 11, pour preparer un medicament pour un 
traitement antibiotique. 

Patentanspriiche 

PatentansprUche fiir folgende Vertragsstaaten : BE, CH, DE, PR, GB, IT, Li, LU, NL, SE 

1. Antibiotische Substanz, ausgewahlt aus ArrtibiotikumA 40926-N-acylaminoglucuronyl-aglykon-Komplex 
AB, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor A, Antibiotikum-A 40926-N- 
acylaminoglucuronyl-aglykon-Faktor Bo, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykbn-Faktor 
Bt, Antibiotikum-A 40926-agIykon und den Additionssalzen davon. welche die folgenden Kennmerkmale 
hat 

Antibiotikum-A 40926-N-acylaminoglucuronyhaglykon-Komplex AB (in der Form, die kein Additionssalz 
ist): 

A) Uitraviolettabsorptionsspektrum, welches die folgenden Absorptlonsmaxima zeigt: 





X max (nm) 


a) 0,1NHCI 

b) Phosphatpuffer pH 7,4 
C) 0.1NKOH 


282 
282 

310(Schulter) 
302 



B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm" 1 ) zeigt: 

3700-3100; 3000-2800 (Nujol); 1650; 1620-1550; 1500; 1460 (Nujol); 1375 {Nujol); 1300. 1250-1180; 
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1150; 1060; 1010; 970; 930; 840; 820 

C) 1 H-NMR-Spektrum, welches die folgenden Gruppen von Signalen (In ppm) bei 270 MHz, 
aufgezeichnet in DMSO ds (Hexadeuterodimethylsulfoxid) plus CF 3 COOH unter Verwendung von 
TMS als dem internen Standard (0,00 ppm), (5 = ppm) zelgt: 

0,84, d und t [CH 3 -Gruppen von Isopropylresten und endstandiges CH3]; 1,14, m [(CH2) n J; 1,44, m [- 
CH2-C-CO und CH vom Isopropylrest]; 2,00. t [-CH 2 -(CO)]; 2,5 s (DMSOds); 2,5 s (N-CH3); 2,93, m 
[CH, (Z2)]; 3,33, m [CH,[Z'2)]; 3,20-3,80, m [CH-Gruppen von Zucker]; 5,34, d (anomeres Proton von 
Acylaminoglucuronsaure]; 4,10 m (X6); 4,33 d (X5); 4,43 d (X7); 4,9 m (X2); 5,1 (4F und Z6); 5,4 s 
(X1); 5,58 d (X4); 5,7 s (4B); 6.06 d (X3); 7,73 s (6B); 6,26-8,42 s und m [aromatische CH-Gruppen 
und peptidische NH-Gruppen]; 8,70-10,5, br s [phenolische OH-Gruppen und NH 2 *] 

br = breit 

d = Doublett 

m = Multiplett 

s = Singlett 

t = Triplett 

D) Retentionszeiten (R t ) von 1,20 und 1,30, bezogen auf Teicoplanin-A 2 -Komponehte 2 (R, = 20,3 
min) bei Analyse durch Umkehrphasen-HPLC unter den folgenden Bedingungen: 



SSule: Ultraspher<HODS (5 nm) Altex (Beckman) 4 f 6 mm 
(Innendurchmesser) x 250 mm 



Vorsaule: Brownlee Labs RP 18 (5 u,m) 

Eluierungsmittel A: CH^CN 

(2,5 g/1) NaH 2 PO 4 .H 2 0 

Eluierungsmittel B: CH^CN 



10 %)eingestellt 
90 %Jauf pH 6,0 

70 %jeingestellt 
30 jjauf pH 6,0 



(2,5 g/1) NaH 2 P0 4 .H 2 0 

Elulerung: Linearer Gradient von 5 % bis 60 % des Eluie- 
rungsmittels B in Eluierungsmittel A, in 
40 min 



FlieBgeschwindigkeit: 1,8 ml/min 
UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-Ag-Komponente 2 

(Gruppo Lepetit S.p.A.) 



E) zur Bildung von Salzen geeignete Saurefunktionen 

F) zur Bildung von Salzen geeignete Arninofunktion 

G) kelne an den Kernrest gebundene Mannoseeinheit 

Arrtibiotikum-A 40926-N-aylaminoglucuronyl-aglykon-Faktor A (in der Form, die kein Additionssalz i 
A) Ultraviolettabsorptionsspektrum, das die folgenden Absorptionsmaxima zeigt 





X max (nm) 


a) 0,1 N HCI 

b) Phosphatpuffer pH 7,4 

c) 0,1 N KOH 


282 
282 

310 (Schulter) 
302 
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B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm* 1 ) zeigt: 
3700-3000; 3000-2800; 1650; 1585; 1505; 1460 (Nujol); 1375 (Nujol); 1295; 1230; 1210, 1150, 1070. 
1 060, 1 01 0; 845; 820; 720 (Nujol) 

C) ^-NMR-Spektrum, welches die folgenden Grupp n von Signalen (in ppm) bei 270 MHz, 
aufgezeichnet in DMSO ds (Hexadeuterodimethylsulfoxid) unter Verwendung von TMS ais dem 
internen Standard (0,00 ppm), (5 = ppm) zeigt: 

0,85 t (endstandiges Methyl); 1,0 + 1,3 (aiiphatische CH 2 -Gruppen); 1,42 m ((OC-C)CH 2 ); 2,00 1 (- 
(CO)CH 2 ); 2,35 s <NCH 3 ); 2,49 s (DMSOds); 2,82 m (22); 2,8 + 3,8 (Protonen von Zucker und Z'2); 
4.12 m (X6); 4,56 s (X1); 4,34 d (X5); 4,41 d (X7); 4,96 m (X2); 5.08-5.12 (4F und 26); 5,40 d 
(anomeres Proton von Acylaminoglucuronsaure); 5,58 d (X4); 5,74 s (4B); 6,05 d (X3); 7,75 s (6B); 
6,25-8,40 s, d und m (aromatische CH-Gruppen und peptidische NH-Gruppen) 

D) Retentionszeit (R t ) von 1,20, bezogen auf Teicoplanin-A 2 -Komponente 2 (R t » 20,3 min) bei der 
Analyse durch Umkehrphasen-HPLC unter den folgenden Bedingungen: 

Saule: Ultrasphere ODS (5 urn) Altex (Beckraan) 
4,6 mm (Innendurchmesser)- x 250 mm 

Vors^ule: Brovmlee Labs RP 18 (5 jim) 

Eluierungsmittel A: CHgCN 10 %| eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 0 90 %) auf pH 6,0 



Eluierungsmittel B: CH3CN 70 %{ eingestellt 



•A 

(2,5 g/1) NaH 2 P0 4 .H 2 0 30 %j auf pH 6,0 
Eluierung: Linearer Gradient von 5 % bis 60 % des Elu- 
ierungsmittels B in Eluierungsmittel A, 
in 40 min 

FlieBgeschwindigkeit: 1,8 ml/min 
UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-A 2 -Komponente 2 

(Gruppo Lepetit S,p.A.) 

E) Molekulargewicht von etwa 1554, bestimmt durch FAB-MS 

F) zur Bildung von Salzen geeignete S§urefunktionen 

G) zur Bildung von Salzen geeignete Aminofunktion 

H) keine Mannoseeinhe'rt, die an den Kernrest gebunden ist 

Antibiotikum-A 40926-N-acylaminogIucuronyl-aglykon-Faktor B 0 (in der Form, die kein Additionssalz 
ist): 

A) Uitraviolettabsorptionsspektrum, welches die folgenden Absorptionsmaxima zeigt: 
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\ max (nm) 




a)0,1N HCI 


282 




b) Phosphatpuffer pH 7,4 


282 


5 




3lO(Schulter) 




c)0,1NKOH 


302 



70 



75 



20 



B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm* 1 ) zeigt 
3700-3100; 3000-2800 (Nujo!); 1650; 1585; 1505; 1460 (Nujol); 1375 (Nujol); 1295; 1230, 1210, 1150, 
1060, 1010. 980, 840, 820, 720 (Nujol) 

C) 1 H-NMR-Spektrum, welches die folgenden Gruppen von Signalen (in ppm) bei 270 MHz, 
aufgezeichnet in DMSO ds (Hexadeuterodimethylsulfoxid) unter Verwendung von TMS als dem 
intemen Standard (0,00 ppm), (5 = ppm) zeigt 

0,84, d (CH 3 -Gruppen von Isopropylresten); 1,0 + 1,3 (aliphatische CH 2 -Reste); 1,3 + 1,6 ((OC-C)- 
CH 2 und isopropylisches -CH); 2,00 t ((OC)CH 2 ); 2,32 s (NCH 3 ); 2,49 s (DMSOds); 2,82 m (22): 2.9 
+ 3,8 (Protonen von Zucker); 4,12 m (X6); 4,44 s PC1); 4,33 d (X5); 4,37 d (X7); 4,95 m (X2); 5,06 + 
5,10 (4F und Z6); 5,38 d (anomeres Proton von Acylaminoglucuronsaure); 5,59 d (X4); 5,72 s (4B); 
6,05 d (X3); 7,74 s (6B); 6,27 + 8,5 (aromatische und peptidische NH-Reste) 

D) Retentionszeit (R r ) von 1,30, bezogen auf Teicoplanin-A2-Komponente 2 (R, = 20,3 min) bei der 
Analyse durch Umkehrphasen-HPLC unter den folgenden Bedingungen: 



25 



30 



35 



Saule: Ultrasphere 0DS (5 w) Altex (Beckman) 
4,6 mm (Innendurchmesser) x 250 mm 

Vorsaule: Brownlee Labs RP 18 (5 jxm) 

Eluierungsmittel A: CH^CN 



Eluierungsmittel B: CH 3 CN 



10 %)eingestellt 
(2,5 g/1) NaH 2 P0 4 .H 2 0 90 %/auf pH 6,0 

0 70 %|eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 0 30 %) axxt pH 6,0 



40 



45 



Eluierung: Linearer Gradient von 5 % bis 60 % des Elu- 
ierungsmittel s B in Eluierungsmittel A, 
in 40 min 

Flieflgeschwindigkeit: l f 8 ml/min 

UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-Ag-Komponente 2 

(Gruppo Lepetit S.p.A.) 



50 



55 



E) Molekulargewicht von etwa 1568, bestimmt durch FAB-MS 

F) zur Bildung von Satzen geeignete Saurefunktionen 

G) zur Bildung von Salzen geeignete Aminofunktion 

H) k in Mannoseeinheit, di an den Kernrest gebunden ist. 

Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor Bi (In der Form, die k in Additionssalz 
ist): 

Molekulargewicht von etwa 1568, bestimmt durch FAB-MS, und im wesentlichen die gleichen physiko- 
chemischen Kennmerkmale.die oben fGr Antibiotikum-A 40926-N-acylaminoglucuronyl-agIykon-Faktor 
Bo angegeben sind. mit der Ausnahme. dafl ein Triplett bei 5 0,84 ppm vorliegt, das der Methylgruppe 
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einer n-Propylfunktion in dem oben angegebenen NMR-System zuzuschreiben ist, und da/3 eine 
Retentionszeit in dem oben angegebenen System, bezogen auf Teicoplanin-A2-Komponente 2, von 
1,32 vorliegt; 

Antibiotikum-A 40926-aglykon {in der Form, die kein Additionssalz ist): 

A) Ultraviolettabsorptionsspektrum, welches die folgenden Absorptionsmaxima zeigt: 





\ max (nm) 


a) 0,1 N HCI 

b) Phosphatpuffer pH 7,4 

c) 0.1NKOH 


280 
280 

310 (Schulter) 
299 



B) Infrarotabsorptionsspektrurn, welches die folgenden Absorptionsmaxima (cm* 1 ) zeigt : 
3700-3100, 3000-2800 (Nujol); 1655; 1620-1550; 1500, 1460 (Nujol); 1375 (Nujol); 1300, 1205; 1145; 
1010; 970; 930; 840 

C) 1 H-NMR-Spektrum, welches die folgenden Gruppen von Signalen (in ppm) bei 270 MHz, 
aufgezeichnet in DMSO d s (Hexadeuterodimethylsulfoxid) plus CF 3 COOH unter Verwendung von 
TMS als dem internen Standard (0,00 ppm), (8 - ppm) zeigt 

2,51 s (DMSOds); 2.50 s (NCH 3 ); 2,88 m (Z2); 3,33 m Z*2); 4,10 m (X6); 4,34 d (X5); 4,43 d (X7); 
4,93 m (X2); 5,04 s (4F); 5,09 s (Z6); 5.54 d (X4); 5,75 s (4B); 6,05 d (X3); 7,76 s (6B); 6,3-8,4 
(aromatische und peptidische NH-Reste) D) Retentionszeit (R,) von 0,59, bezogen auf Teicoplanin- 
Az-Komponente 2 (R t « 20,3 min) bei der Analyse durch Umkehrphasen-HPLC unter den folgenden 
Bedingungen: 

SSule: Ultrasphere ODS (5 nm) Altex (Beckman) 

4,6 mm (Innendurchmesser) x 250 mm 
Vorsaule: Brownlee Labs RP 18 (5 urn) 

Eluierungsmlttel A: CH3CN 10 %| eingestellt 

(2.5 g/1) NaH 2 P0 4 .H 2 0 90 %) auf pH 6,0 

3 

70 %)eingestellt 
(2,5 g/1) NaH 2 P0 4 .H 2 0 30 %) auf pH 6,0 

Eluierung: Linearer Gradient von 5 % bis 60 % des Elu- 
ierungsmittels B in Eluierungsmlttel A, 
in 40 min 

FlieBgeschwindigkeit: 1,8 ml/min 
UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-Ag-Komponente 2 

(Gruppo Lepetit S.p.A.) 

Die Retentionszeit, bezogen auf Antibiotikum L 17054 (Gruppo Lepetit. EP-A- 119575). betrSgt unter 
den gleich n Bedingungen 1,42 

E) Molekulargewicht von etwa 1211, b stimmt durch FAB-MS 

F) zur Bildung von Salzen geeign te Saurefunktionen 

G) zur Bildung von Salzen geeignete Aminofunktion 
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H) keine an den Kernr st gebundene Mannoseeinheit. 

2. Antibiotische Substanz, ausgewahlt aus AntibiotikumA 40926-N-acyIaminoglucuronyl-aglykon-Kornplex 
AB, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor A f Antibiotikum-A 40926-N- 
5 acylaminoglucuronyl-aglykon-Faktor B, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor Bo, 
Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor Bi , Antibiotikum-A 40926-aglykon und den 
Saureadditionssalzen davon, welche die folgende Formel hat: 




HO 



25 

worin 

A Wasserstoff Oder N-(Ci i-Ci 2 )-AcylaminoglucuronyI darsteilt und 
B Wasserstoff bedeutet. 

30 3. Eine Verbindung nach Anspruch 2, worin A aus Undecanoylaminoglucuronyl, Dodecanoylaminoglucuro- 
nyl und Isododecanoylaminoglucuronyl ausgewahlt ist 

4. Verfahren zur Herstellung einer Verbindung gemafl Anspruch 1, 2 oder 3, oder eines Gemisches davon, 
dadurch gekennzeichnet, da/3 man: 

35 a) Antibiotikum-A 40926-Komplex, Antibiotikum-A 40926-Komplex AB, Antibiotikum-A 40926-Faktor 

A, Antibiotikum-A 40926-Faktor B, Antibiotikum-A 40926-Faktor Bo, Antibiotikum-A 40926-Faktor PA, 
Antibiotikum-A 40926-Faktor PB der kontrollierten Saurehydrolyse mit einer starken Saure in einem 
geeigneten organischen Losungsmittel in Gegenwart einer beschrankten Menge an Wasser (0,1 - 10 
% GewVGew.) unterwirft, und 

40 b) falls ein Gemisch von Endprodukten erhalten wird, gegebenenfails diese durch chromatographi- 

sche Verfahren trennt 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daS man eine Reaktionstemperatur zwischen 
4*Cund80* Canwendet 

45 

6. Verfahren nach Anspruch 4, dadurch gekennzeichnet, dad man eine starke Saure einsetzt, die aus 
Halogen wasserstoffen l Phosphorsauren. Schwefelsaure und Halogenessigsauren ausgewahlt ist. " 

7. Verfahren nach Anspruch 4, dadurch gekennzeichnet, dafl man als starke Saure konzentrierte Chlor- 
5a wasserstoffsaure einsetzt 

8. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daJ3 man als organisches Losungsmittel ein 
solches einsetzt, das aus (Ci-C*)-Alkylsulfoxiden,(Ci-C4)-Alkylformamiden, Dioxan, T trahydrofuran 
u.dgL, ausgewahlt ist. 

55 

9. Verfahren nach Anspruch 4, dadurch gekennzeichnet dai3 man die Hydrolyse mit einem Gemisch aus 
Dimethylsulfoxid/konzentrierter Chlorwasserstoffsaure im VerhSltnis 8:2 bis 9,5:0,5 bei in r Temperatur 
zwischen 40* C und 80* C ausfuhrt. 
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10. Verfahren nach Anspruch 4 zur Herstellung von Antibiotikum-A 40926-N-acylaminoglucuronyi-aglykon- 
Komplex AB, oder einem Faktor davon, dadurch gekennzeichnet, dafl man Antibiotikum-A 40926- 
Komplex, AntibiotikumA 40926-Komplex AB, Antibibtikum-A 40926-Faktor A, Antibiotikum-A 40926- 
Faktor B, Antibiotikum-A 40926-Faktor B 0 , Antibiotikum-A 40926-Faktor PA, Antibiotikum-A 40926- 
Faktor PB der kontroliierten Saurehydrolyse mit einem Gemisch aus Dimethylsulfoxid/37 %iger 
(GewVGew.) Chlorwasserstoffsaure im VerhSltnis 9:1 bis 9.5:0,5 bei einer Ternperatur von etwa 65* C 
etwa 5 Stunden lang unterwirft und gegebenenfaiis Antibiotikum-A 40926-N-acylaminbglucurbnyl- 
aglykon-Faktor A und Antibiotikum-A 40926-N-acylaminoglucuronyl-agtykon-Faktor B durch chromato- 
graphische Verfahren trennt 

11. Verfahren nach Anspruch 4 zur Herstellung von Antibiotikum-A 40926-aglykon, dadurch gekennzeich- 
net, dafl man Antibiotikum-A 40926-Komplex, oder einen einzelnen Faktor davon, Antibiotikum-A 40926- 
Komplex AB, Antibiotikum-A 40926-Faktor A, Antibiotikum-A 40926-Faktor B, Antibiotikum-A 40926- 
Faktor PA, Antibiotikum-A 40926-Faktor PB, Antibibtikum-A 40926-Faktor Bo, Antibiotikum-A 40926- 
mannosyl-aglykon und Antibiotikum-A 40926-N-acylaminoglucuronylagrykon (Komplex AB/oder einen 
einzelnen Faktor davon) der kontroliierten Saurehydrolyse in Gegenwart: 

(a) eines organischen, protischen Losungsmittels, ausgewahlt aus aliphatischen Sauren und <*- 
halogenierten, aliphatischen Sauren, welche bei der Reaktionstemperatur FlOssigkeiten sind, aliphati* 
schen und cycloaliphatischen Alkanolen, welche bei der Reaktionstemperatur mit Wasser gerlngfO- 
gig mischbare FlOssigkeiten sind, phenylsubstituierten, niedrigen Alkanolen, wobei der Phenylrest 
gegebenenfaiis (Ci-C*)-Alkyl-, (Ci-C*)-Alkoxy- oder Halogenreste tragen kann, welche Alkanole bei 
der Reaktionstemperatur mit Wasser geringfOgig mischbare FlOssigkeiten sind, und 0- 
polyhalogenierten, niedrigen Alkanolen, welche bei der Reaktionstemperatur FlOssigkeiten sind, 

(b) einer starken, mit dem ausgewahiten losungsmitte! vertraglichen Saure, ausgewahlt aus starken 
Mineralsauren, starken organischen Sauren und stark sauren Kationenaustauscherharzen in der 
Wasserstofform, und 

(c) bei einer Reaktionstemperatur zwischen etwa 20* C und etwa 100* C unterwirft. 

12. Verfahren nach Anspruch 4 zur Herstellung von Antibiotikum-A 40926-aglykon, dadurch gekennzeich- 
net, da!3 man Antibiotikum-A 40926-Komplex, Antibiotikum-A 40926-Komplex AB, Antibiotikum-A 40926- 
Faktor A. Antibiotikum-A 40926-Faktor B. Antibiotikum-A 40926-Faktor B 0 , Antibiotikum-A 40926-Faktor 
PA, Antibiotikum-A 40926-Faktor PB, Antibiotikum-A 40926-N-acylaminoglucuronyi-aglykon-Komplex 
AB, oder einen Faktor davon, und Antibiotikum-A 40926-mannosylaglykon der kontroliierten Saureh- 
ydrolyse mit einem Gemisch aus Dimethylsulfoxid/37 %iger (GewJGew.) Chlorwasserstoffsaure im 
Verhaltnis 8:2 bis 9,5:0,5 bei einer Ternperatur von etwa 80* C unterwirft 

13. Eine Verbindung des Anspruchs 1 , 2 oder 3 zur Verwendung aJs Arzneimittel. 

14. Die Verwendung einer Verbindung des Anspruchs 1, 2 oder 3 zur Herstellung ernes Arzneimittels fur 
die Antibiotikatherapie. 

15. Eine pharmazeutische Zusammensetzung, welche eine Verbindung des Anspruchs 1, 2 oder 3 im 
Gemisch mit einem pharmazeutisch annehmbaren Trager enthalt 

PatentansprUche fUr foigende Vertragsstaaten : AT, ES, GR 

1. Verfahren zur Herstellung einer antibiotischen Substanz, ausgewahlt aus Antibiotikum-A 40926-N- 
acylaminoglucuronylaglykon-Komplex AB, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor 
A, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor B 0 , Antibiotikum-A 40926-N- 
acylaminoglucuronyl-aglykon-Faktor B,, Antibiotikum-A 40926-aglykon und den Additionssalzen davon, 
welche die foigenden Kennmerkmale hat 

Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Komplex AB (in der Form, die kein Additionssalz 

ist): 

A) Ultraviolettabsorptionsspektrum, welches die foigenden Absorptionsmaxima z igt: 
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\ max (nrn) 


a) 0,1NHCI 

b) Phosphatpuffer pH 7.4 

c) 0.1NKOH 


282 
282 

310(Schulter) 
302 



B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm* 1 ) zeigt: 
3700-3100: 3000-2800 (Nujol); 1650; 1620-1550; 1500; 1460 (Nujol); 1375 (Nujol); 1300. 1250-1180; 
1150; 1060; 1010; 970; 930; 840; 820 

C) ^-NMR-Spektrum, welches die folgenden Gruppen von Signalen (in ppm) bel 270 MHz, 
aufgezeichnet in DMSO ds (Hexadeuterodimethylsulfoxid) plus CF 3 COOH unter Verwendung von 
TMS als dem internen Standard (0,00 ppm), (5 ■ ppm) zeigt: 

0,84, d und t [CH 3 -Gruppen von Isopropylresten und endstandiges CH 3 ]; 1,14, m t(CH 2 ) n ]; 1,44, m [- 
CH2-C-CO und CH vom Isopropylrest]; 2,00, t [-CH 2 -(CO)]; 2,5 s (DMSOds); 2.5 s (N-CH 3 ); 2,93, m 
[CH, (22)]\ 3.33, m [CH. Z'2)]; 3,20-3.80, m [CH-Gruppen von Zucker]; 5.34, d (anomeres Proton von 
Acylaminoglucuronsaure]; 4,10 m (X6); 4,33 d (X5); 4,43 d (X7); 4,9 m (X2); 5,1 (4F und Z6); 5,4 s 
(X1); 5,58 d (X4); 5.7 s (4B); 6,06 d (X3); 7,73 s (6B); 6,26-8,42 s und m [aromatische CH-Gruppen 
und peptidische NH-Gruppen]; 8,70-10,5, br s [phenolische OH-Gruppen und NrV] 

br = breit 

d = Doublett 

m * Multiplett 

s = Singlett 

t = Triplett 

D) Retentionszeiten (R t ) von 1,20 und 1,30, bezogen auf Teicoplanin-A 2 -Komponente 2 (R| = 20,3 
nin) bei Analyse durch Umkehrphasen-HPLC unter den folgenden Bedtngungen: 

® 

Saule: Ultraspher^ODS (5 jim) Altex (Beckman) 4,6 mm 
(Innendurchmesser) x 250 mm 



Vorsaule: Brownlee Labs RP 18 (5 u,m) 



10 %|eingestellt 
90 ftjauf pH 6,0 

70 %leingestellt 
30 %Jauf pH 6,0 



Eluierungsmittel A: CH^CN 

(2,5 g/1) IJaH 2 P0 4 *H 2 0 

Eluierungsmittel B: CH^CN 

(2,5 g/1) NaH 2 PO 4 .H 2 0 

Eluierung: Linearer Gradient von 5 % bis 60 % des Eluie- 
rungsmittels B in Eluierungsmittel A, in 
40 min 

FlieBgeschwindigkeit: 1,8 ml/min 
UV-Detektor: 254 rim 

Interner Standard: Teicoplanin-Ag-Komponente 2 

(Gruppo Lepetit S.p»A.) 



E) zur Bildung von Salzen geeignete Saurefunktionen 

F) zur Bildung von Salzen geeignete Aminofunktion 

G) kerne an den Kernrest gebiindene Mannoseeinheit; 

Antibiotikum-A 40926-N-acytaminoglucuronyl-aglykon-Faktor A (in der Form, die kein Additionssalz ist): 
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A) Ultraviolettabsorptionsspektrurn, das die folgenden Absorptionsmaxima zeigt: 





X max (nm) 


a) 


0 f 1N HCI 


282 


b) 


Phosphatpuffer pH 7,4 


282 






310 (Schulter) 


c) 


0.1NKOH 


302 



B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm' 1 ) zeigt: 
3700-3000; 3000-2800; 1650; 1585; 1505; 1460 (Nujol); 1375 (Nujoi); 1295; 1230; 1210, 1150. 1070, 
1060, 1010; 845; 820; 720 (Nujol) 

C) 'H-NMR-Spektrum. welches die folgenden Gruppen von Signaien (in ppm) bei 270 MHz, 
aufgezeichnet in DMSO d 6 (Hexadeuterodlmethylsulfoxid) unter Verwendung von TMS aJs denV 
intemen Standard (0,00 ppm), (a = ppm) zeigt 

0,85 t (endstandiges Methyl); 1,0 * 1,3 (allphatische CH 2 -Gruppen); 1,42 m ((OC-C)CH 2 ); 2,00 t (- 
(CO)CH 2 ); 2.35 s (NCH 3 ); 2,49 s (DMSOds); 2,82 m (Z2); 2,8 + 3.8 (Protonen von Zucker und Z'2); 
4,12 m (X6); 4,58 s <X1); 4,34 d (X5); 4,41 d (X7); 4.96 m (X2); 5,08-5,12 (4F und Z6); 5.40 d 
(anomeres Proton von Acylaminoglucuronsaure); 5,58 d (X4); 5.74 s (4B); 6,05 d (X3); 7,75 s (6B); 
6.25-8,40 s, d und m (aromatische CH-Gruppen und peptidische NH-Gruppen) 

D) Retentionszeit (R,) von 1,20, bezogen auf Teicoplanin-A2-Komponente 2 (R t * 20,3 min) bei der 
Analyse durch Umkehrphasen-HPLC unter den folgenden Bedingungen: 

Saule: Ultrasphere ODS (5 nm) Altex (Beckman) 

4,6 mm (Innendurchmesser) x 250 mm 
Vorsaule: Brownlee Labs RP 18 (5 jim) 

Eluierungsmittel A: CH3CN 10 #j eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 0 90 %) auf pH 6,0 



Eluierungsmittel B: CH 3 CN 70 5^ eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 0 30 *J auf pH 6,0 
Eluierung: Linearer Gradient von 5 % bis 60 % des Elu- 

ierungsmittels B in Eluierungsmittel A, 

in 40 min 

FlieBgeschwindigkeit: 1,8 ml/min 
UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-A 2 -Komponente 2 

(Gruppo Lepetit S.p.A. ) 

E) Molekulargewicht von etwa 1554, bestimmt durch FAB-MS 

F) zur Bildung von Salzen geeignete Saurefunktionen 

G) zur Bildung von Salzen geeignete Aminofunktion H) keine Mannos einheit, die an den Kernr st 
gebunden ist: 
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Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor Bo (in der Form, die kein Additionssalz 
ist): 

A) Ultraviolettabsorptionsspektrum, welches die folgenden Absorptionsmaxima zeigt: 





X max (nm) 


a) 0.1NHCI 

b) Phosphatpuffer pH 7,4 

c) 0.1NKOH 


282 
282 

310 (Schulter) 
302 



B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm* 1 ) zeigt: 
3700-3100; 3000-2800 (Nujol); 1650; 1585; 1505; 1460 (Nujol); 1375 (Nujol); 1295; 1230. 1210, 1150, 
1060, 1010. 980, 840, 820, 720 (Nujol) 

C) 'H-NMR-Spektrum, welches die folgenden Gruppen von Signalen (in ppm) bei 270 MHz. 
aufgezeichnet in DMSO d 6 (Hexadeuterodimethylsulfoxid) unter Verwendung von TMS als dem 
intemen Standard (0.00 ppm), (6 = ppm) zeigt 

0.84, d (CrVGruppen von Isopropylresten); 1,0+1,3 (aliphatische CH 2 -Reste); 1,3 + 1,6 ((OC-C)- 
CH 2 und isopropylisches -CH); 2.00 t «OC)CH 2 ); 2,32 s (NCH 3 ); 2.49 s (DMSOds); 2.82 m (22); 2,9 
+ 3,8 (Protonen von Zucker); 4,12 m (X6); 4,44 s (X1); 4,33 d (X5); 4.37 d PC7); 4,95 m (X2); 5.06 + 
5,10 (4F und Z6); 5,38 d (anomeres Proton von AcylaminoglucuronsSure); 5.59 d (X4); 5,72 s (4B); 
6,05 d (X3); 7,74 s (6B); 6,27 + 8,5 (aromatische und peptidische NH-Reste) 

D) Retentionszeit (R t ) von 1,30, bezogen auf Teicoplanin-A 2 -Komponente 2 (R t = 20,3 min) bei der 
Analyse durch Umkehrphasen-HPLC unter den folgenden Bedingungen: 

Saule: Ultrasphere ODS (5 nm) Altex (Beckman) 
4,6 mm (Innendurchmesser) x 250 mm 

Vorsaule: Brownlee Labs RP 18 (5 nm) 

Eluierungsmittel A: CHgCN 10 sf/eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 0 90 ?Jauf pH 6,0 

Eluierungsmittel B: CHgCN 70 ftleingestell t 

(2,5 g/1) NaH 2 P0 4 ,H 2 0 30 ?Jauf pH 6,0 



Eluierung: Linearer Gradient von 5 % bis 60 % des Elu- 
ierungsmittels B in Eluierungsmittel A, 
in 40 min 

FlieBgeschwindigkeit: 1,8 ml/min 

UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-Ag-Komponente 2 

(Gruppo Lepetit S.p.A.) 



E) Molekulargewicht von etwa 1568, bestimmt durch FAB-MS 

F) zur Bildung von Salzen geeignete Saurefunktion n 

G) zur Bildung von Salzen geeignete Aminofunktion 

H) keine Mannoseeinheit, die an den K rnrest gebunden ist. 
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Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-faktor Bi (in der Form, die kein Additionssalz ist): 
Molekulargewicht von etwa 1568, bestimmt durch FAB-MS, und im wesentlichen die gleichen physiko- 
chemischen Kennmerkmale,die oben ftir Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor 
Bo angegeben sind, mit der Ausnahme, da/3 ein Triplett bei 5 0,84 ppm vorliegt, das der Methylgruppe 
einer n-Propylfunktion in dem oben angegebenen NMR-System zuzuschreiben ist, und da/3 eine 
Retentionszeit in dem oben angegebenen System, bezogen auf Teicoplanin-A2-Komponente 2, von 
1,32 vorliegt; 

Antibiotikum-A 40926-aglykon (in der Form, die kein Additionssalz ist): 

A) Ultraviolettabsorptionsspektrum, welches die folgenden Absorptionsmaxima zeigt: 





X max (nm) 


a) 0,1NHCi 

b) Phosphatpuffer pH 7,4 

c) 0.1NKOH 


280 
280 

310 (Schulter) 
299 



B) Infrarotabsorptionsspektrum, welches die folgenden Absorptionsmaxima (cm* 1 ) zeigt : 
3700-3100, 3000-2800 (Nujol); 1655; 1620-1550; 1500. 1460 (Nujol); 1375 (Nujol); 1300, 1205; 1145; 
1010; 970; 930; 840 

C) 'H-NMR-Spektrum, welches die folgenden Gruppen von Signalen (in ppm) bei 270 MHz, 
aufgezeichnet in DMSO d 6 (Hexadeuterodimethylsulfoxid) plus CF 3 COOH unter Verwendung von 
TMS a!s dem intemen Standard (0,00 ppm), (5 = ppm) zeigt: 

2,51 s (DMSOds); 2,50 s (NCH 3 ); 2,88 m (Z2); 3,33 m T2)\ 4,10 m (X6); 4,34 d (X5); 4,43 d (X7); 
4,93 m (X2); 5,04 s (40; 5,09 s (Z6); 5,54 d (X4); 5,75 s (4B); 6,05 d (X3); 7,76 s (6B); 6,3-8.4 
(arpmatische und peptidische NH-Reste) 

D) Retentionszeit (R,) von 0,59. bezogen auf Teicoplanin-A 2 -Komponente 2 (R, = 20,3 min) bei der 
Analyse durch 



Saule: Ultrasphere ODS (5 nm) Altex (Beckman) 

4,6 mm (Innendurchmesser) x 250 mm 
Vorsaule: Brownlee Labs RP 18 (5 nm) 

Elulerungsmittel A: CH3CN 10 %)eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 O 90 %)auf pH 5,0 
Elulerungsmittel B: CH3CN , 70 #} eingestellt 

(2,5 g/1) NaH 2 P0 4 .H 2 0 30 %) auf pH 5,0 
Eluierung: Linearer Gradient von 5 % bis 60 % des Elu- 
lerungsmittel s B in Elulerungsmittel A, 
in 40 min 

Flieflgeschwindigkeit: 1,8 ml/min 
UV-Detektor: 254 nm 

Interner Standard: Teicoplanin-Ag-Komponente 2 

(Gruppo Lepetit S.p.A.) 
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Umkehrphasen-HPLC unter den folgenden Bedingungen: Die Retentionszeit, bezogen auf Antibioti- 
kum L 17054 (Gruppo Lepetit. EP-A- 119575), betragt unter den gleichen Bedingungen 1,42 

E) Molekulargewicht von etwa 1211, bestimmt durch FAB-MS 

F) zur Bildung von Salzen geeignete Saurefunktionen- 
Gj zur Bildung von Salzen geeignete Aminofunktion 
H) keine an den Kernrest gebundene Mannoseeinheit; 

dadurch gekennzeichnet, daJ3 man: 

a) Antibiotikum-A 40926-Komplex, Antibiotikum-A 40926-Komplex AB, Antibiotikum-A 40926-Faktor 
A, Antibiotikum-A 40926-Faktor B, Antibiotikum-A 40926-Faktor B 0 . Antibiotikum-A 40926-Faktor PA, 
Antibiotikum-A 40926-Faktor PB der kontrollierten Saurehydrolyse mit einer starken Saure in einem 
geeigneten organischen Losungsmittel in Gegenwart einer beschrankten Menge an Wasser (0.1 - 10 
% Gew7Gew.) unterwirft, und 

b) fails ein Gemisch von Endprodukten erhalten wird, gegebenenfalis diese durch chromatographi- 
sche Verfahren trennt 

Z Verfahren nach Anspruch 1, dadurch gekennzeichnet, da/3 man eine Reaktionstemperatur zwischen 4* 
C und 80* C anwendet 

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dafl man eine starke Saure einsetzt. die aus 
Halogenwasserstoffen. Phosphorsauren, Schwefelsaure und Halogenessigsauren ausgewahlt ist 

4. Verfahren nach Anspruch 1. dadurch gekennzeichnet, dafl man ais starke Saure konzentrierte Chlor- 
wasserstoffsaure einsetzt. 

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet. daB man als organisches Losungsmittel ein 
solches einsetzt, das aus (Ci-CAhAlkylsulfoxiden.tCi-CihAIkylformamiden. Dioxan, Tetrahydrofuran 
u.dgl., ausgewahlt ist. 

6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dafl man die Hydrolyse mit einem Gemisch aus 
Dimethylsulfoxid/konzentrierter Chlorwasserstoffsaure im Verhaltnis 8:2 bis 9,5:0,5 bei einer Temperatur 
zwischen 40* C und 80 " C ausfQhrt. 

7. Verfahren nach Anspruch 1 zur Herstellung von Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon- 
Komplex AB, Oder einem Faktor davon, dadurch gekennzeichnet, dafl man Antibiotikum-A 40926- 
Komplex, Antibiotikum-A 40926-Komplex AB. Antibiotikum-A 40926-Faktor A. Antibiotikum-A 40926- 
Faktor B. Antibiotikum-A 40926-Faktor B 0 , Antibiotikum-A 40926-Faktor PA. Antibiotikum-A 40926- 
Faktor PB der kontrollierten Saurehydrolyse mit einem Gemisch aus Dimethylsulfoxid/37 %iger 
(GewVGew.) Chlorwasserstoffsaure im Verhaltnis 9:1 bis 9,5:0,5 bei einer Temperatur von etwa 65* C 
etwa 5 Stunden lang unterwirft und gegebenenfalis Antibiotikum-A 40926-N-acylaminoglucuronyl- 
aglykon-Faktor A und Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor B durch chromato- 
graphische Verfahren trennt 

8. Verfahren nach Anspruch 1 zur Herstellung von Antibiotikum-A 40926-aglykon, dadurch gekennzeich- 
net, dafl man Antibiotikum-A 40926-Komplex. Oder einen einzelnen Faktor davon, Antibiotikum-A 40926- 
Komplex AB. Antibiotikum-A 40926-Faktor A, Antibiotikum-A 40926-Faktor B, Antibiotikum-A 40926- 
Faktor PA, Antibiotikum-A 40926-Faktor PB. Antibiotikum-A 40926-Faktor Bo, Antibiotikum-A 40926- 
mannosyl-aglykon und Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon (Komplex AB/oder einen 
einzelnen Faktor davon) der kontrollierten Saurehydrolyse in Gegenwart 

(a) eines organischen. protischen Losungsmittels, ausgewahlt aus aliphatischen Sauren und a- 
halogenierten. aliphatischen Sauren, welche bei der Reaktionstemperatur FlUssigkeiten sind, aliphati- 
schen und cycloaliphatischen Alkanolen. welche bei der Reaktionstemperatur mit Wasser geringfO- 
gig mischbare Flussigkeiten sind. phenylsubstituierten, niedrigen Alkanolen, wobei der Phenylrest 
geg benenfalls <Ci-C*)-Alkyh (Ci-C*)-Alkoxy- oder Halogenreste tragen kann. welche Alkanole bei 
der Reaktionstemperatur mit Wasser geringfUgig mischbare Flussigkeiten sind. und 0- 
polyhalogenierten. niedrigen Alkanolen. welche bei der Reaktionstemperatur FIGssigkeiten sind. 

(b) einer starken. mit dem ausgewahlten Losungsmittel vertraglichen Saure. ausgewahlt aus starken 
Mineralsauren, starken organischen Sauren und stark sauren Kation naustauscherharzen in der 
Wasserstofform. und 
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(c) bei einer Reaktionstemperatur zwischen etwa 20* C und etwa 100 # C unterwirft. 

9. Verfahren nach Anspruch 1 zur Herstellung von Antibiotikum-A 40926-aglykon, dadurch g kennzeich- 
net, daB man Antibiotikum-A 40926-Komplex, AntibiotikunvA 40926-Komplex AB ( Antibiotikum-A 40926- 

5 Faktor A, Antibiotikum-A 40926-Faktor B, Antibiotikum-A 40926-Faktor Bo, Antibiotikum-A 40926-Faktor 
PA, Antibiotikum-A 40926-Faktor PB, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Komplex 
AB, Oder einen Faktor davon, und Antibiotikum-A 40926-mannosylaglykon der kontrollierten Saureh- 
ydrolyse mit einem Gemisch aus Dimethylsulfoxid/37 %iger (GewJGew.) Chlorwasserstoffsaure im 
VertiSltnis 8:2 bis 9,5:0,5 bei einer Temperatur von etwa 80* C unterwirft. 

io 

10. Verfahren nach Anspruch 1 zur Herstellung einer antibiotischen Substanz, ausgewShlt aus Antibiotiku- 
mA 40926-N-acylaminoglucuronyl-aglykon-Komplex AB; Antibiotikum-A 40926-N-acylaminoglucuronyl- 
aglykon-Faktor A, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon-Faktor B, Antibiotikum-A 
40926-N-acylaminoglucuronyl-aglykon-Faktor Bo, Antibiotikum-A 40926-N-acylaminoglucuronyl-aglykon- 

is Faktor Bi, Antibiotikum-A 40926-agiykon und den Saureadditionssateen davon, welche die foigende 
Formel hat 



20 



25 



30 




hO 



worin 

35 A Wasserstoff Oder N-(Ci ^ -Ci 2 )-Acylaminoglucuronyl darstellt und 

B Wasserstoff bedeutet. 

11. Verfahren nach Anspruch 10, worin A aus Undecanoylaminoglucuronyi, Dodecanoylaminoglucuronyl 
und Isododecanoylaminoglucuronyl ausgewahlt 1st 

40 

1Z Die Verwendung einer Verbindung des Anspruchs 1, 10 Oder 11 zur Herstellung eines Arzneimittels fGr 
die Antibiotikatherapie. 
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V 

U.V. SPECTRUM OF ANTIBIOTIC A 40926 

N-ACYLAMINOGLUCURONYL AGLYCON COMPLEX AB 

FIG. 1 




350 400 Mnm) 
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U.V. SPECTRUM OF ANTIBIOTIC A 40926 

AGLYCON 

FIG. 8 
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U.V. SPECTRUM OF ANTIBIOTIC A 40926 

FACTOR A 

FIG. 11 



• 0.1 N HCI 

a phosphate buffer pH 7.38 

O 0.1 N sodium or potassium hydroxide 

— methanol 

— phosphate buffer pH 9.0 
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U.V. SPECTRUM OF ANtlBIOTIC A 40926 

FACTOR B 

fig. i4 



• 0.1 N HCI 

a phosphate buffer pH 7.38 
O 0.1 N potassium hydroxide 

— phosphate buffer pH 9.0 

— methanol 
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U.V. SPECTRUM OF ANTIBIOTJC A 40926 

FACTOR PA 



FIG.1 7 



• 0.1 N HCI 

a phosphate buffer pH 7.38 
O 0.1 N potassium hydroxide 

— phosphate buffer pH 9.0 

- methanol 
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U V. SPECTRUM OF ANTIBIOTIC A 40926 

FACTOR PB 

FIG. 20 



X 0.1 N HCI 

a phosphate buffer pH 7.38 

O 0.1 N sodium or potassium hydroxide 

- methanol 

~ phosphate buffer pH 9.0 
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U.V. SPECTRUM OF ANTIBIOTIC A 4 0926 
MANNOSYL AGLYCON 

FIG. 24 



O 0.1 N HCI 

A phosphate buffer pH 7.38 
• 0.1 N potassium hydroxide 
~ phosphate buffer pH 9.0 
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